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9179. Determination’ of Periodic Errors\. of Micrometer. 
method ‘employed’ makes’ use scale divided: into, fractional. parts of 
a’ millimetre, such scale having only periodic errors,'»[¢,)is,shown,; how, 
the determination. of these periodic errors, using a micrometer screw, 
simple method for' estimating the periodic errors. farz ether 
of the screw than that originally used:}»For details of thermethod 
Roller Estensometer. H. Lamb... (Engineering, 113, 


son A 


ish 
oy 4 i 


‘which the princi from ‘the ‘figufe.  A‘and'B 
are two mirrors ote sere to the small rollers d, and dg which't 

¢otitact ong om either side of the test piece. The light from T-is reflected 
at A and B to a scale §. If d be the common diameter of the ré and 
AB @, then: the.extension ¢ = dx/4(D $a) 
observed. With values'D + = 162-5 cms. and d= 0: 1 

deflection represents 19-8 ins, ooo dt ai 


for Standardising and Testi 

Gauge. Blocks... Peters and H. S. Boyd. (Bureau ‘Stan 
Bull» 17: Papers, No, 436], 1922. }\—Interference, m 
are described by which the planeness and parallelism errors of precision 
surfaces and, the length of standard gauges 
by.direct comparison with the standard light waves, with an uncertain 
of net. more than afew. millionths of an inch, The errors of other 
can be determined by, comparison, with, 
-eqtal precision. | got eee. ocd tiw FT 
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2182. Torsion Problem. C, Weber. (Zeits. Math. u. 
299-302, Aug., 1922.)—Supplements Péschl’s paper 
[Abs. 703 ay by approximate solutions for rods that can be considered 


2183. Variation of T eroury imGdses. J.G.Popesco. 
(Comptes Rendus, 175. pp. 148-149, July 17, 1922.)—A cinematograph 
apparatus was used to illustrate this fact. A wheel 60 cm. in diameter 
was put in motion with a linear’ speed df 6 per sec. by a small electric 
motor. A revolving shutter, actuated by the same motor, gave an 
exposure of 1/3000 sec. An natural size, 
was obtained as a white mer und, and marked with 
black point. The n these experiments was 

forthed!* ‘Fie ivalve at 'the/endof five seconds, was.taken 

Hartridgeé' and ‘RA. Peters: +(Roy. 101,,.pp. 

July “4, 1922.)—Comparison of the'capillary! height, drop, weight, 
_ @ modification of the ripple method of measuring interfacial tension 
shows that the drop-weight! niéthéd is valid for comparing the interfacial 
téerisions of vilsor fatty acids against aqueous: solutions of various 
actions. Application of this method shows that the decrease in interfacial 
tension between fatty substances in benzene solution and aqueous . 
buffered ’’. solutions depends 41) the concentration the fatty 


substance, (2) the presence of; a amount of “ available '' monovalent 
alkali in the aqueous phasé,: ‘ie i not in combination! with strong 
acid, (3) the hydrogen-ion’, at the interface. 

From the results | with. a series of substances) of different 
chemical characters, it is found that the changes in interfacial tension 
produced by changes in reaction of the aqueous phase—decrease in inter- 
facial tension with increase in the alkalinity—occur only with those 

contain a COOH or in combination as 


1120-1130, June; 1922))=A transpiration experiment is 

wing that the viscosity of air is not altered’ mucli\ds 
electric ‘Hel in whith thie ‘potential 

is 18,000 volts per cm. OL og, 


Automatic Multiplying Machine, A. Séguin. (Comptes Rehdes, 
digits, in order, of two ‘nuttibers multiplied together. 
Reverse the order of one series, say thé’a’s.| Beneath it place thesecond 
‘so ‘that is vertically beldw'a}, shift the seriés:the -beeadth 
a digit to the left, repeating ‘the operation until stands vertically 
below. a, | form the’ products of pair of digits inthe 
line,” and’ add”the results: ‘Finally’ ad@ all: the! terms.:so 


It will seen immediately that the result 


= 
e 
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The, machine, automatically effects 
» Once; the two, numbers are set, and; presents, the product.;,,, 


aod: lino of sah to oitifoz A 
(Optical Soc,,, Trans. 23. 141-164, 1922.)—Observations are, recorded 
on the.tooling ‘Substances where the phenomena may be 


and-hollow structure. The cahenand: solubility of ground surfaces, in 
hydrofluoric acid,is shown,,and the author suggests a. value for the mpper 
\jimit.of, the thickness.of the, flowed, or, surface. tension, layer ,on.. 
glass, Mechanical, still agtive 
BRBB. The.\Stress Conditions. Surrounding. a Diginond, Cut. in Glass. 
Ay ds (Optical Trans..23..3. pp,,.165~ 
169, 1922.)--The stressed glass is examined by means.of polarised light 
alte Soma, Meastremenss, of the. of 
Glass Grinding, with, Loose, Abrasives... A, « (Optical 
Sac.) Trang. 23. 3. pp. 170-172 Disc.; 172+174,.1922)) 


Constants, Natureand Technical Properties. .of,\ Glass< E. 
Zechinamer. | (Zeits.Elektrochem. 28. pp:104-201, May 4, 
Thévauthor: gives. generalvdescription of the properties.desirable ,in 
glasses far technical reasons:!), he first considers durability and, concludes 
that the indesin test far treavelkali: is| not eatisfactary. 
faulty glass are reproducediin ithe 
of heat resistance, the author ‘considers that ‘the 
of expansion’ is ‘not*sufficient criterion alone, and he. Péféfs to 
ital expression suggested “by ‘Winkelmann which involves) in 
the °Céefficient of expansion; the mechanical strength, the 
Specific'gravity of the’ b 2 UTR 
covering the widest pdssible tegion, both as regards refractive index and 
mean’ dispersion: Progress so far has only ‘resulted in the production 
Of glasses Uf higher | for the sdme refractive index or higher 
refractive index for the same’ dispersion.’ Glasses ‘combining: lower 
Soc. “Proc, 402; pp»'211-224,\ June 1, 1922.)«-Describes a» 
stady of the! causes of:errors balance ‘of:ordinary construction; :and 
of ‘the! simplest :and* most ‘effective methods of overcoming ‘these: | The 
‘intermediate joint between the scale-pan and the suspension on the knife- 
edge et the end of the beani is! first consideredi:(yIt is found that) when 
this imtermediate joint: consists of a pin resting in holes of about double 
its:own diameter, the friction between the pin and the hole is sufficient to 
VOL, xxv.—a.-——1922, —~a— 
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from the true lowest point of the hole; There is a cc ‘uncértainty 
which ‘may ‘be “éliminated | by designing the intermediate’ joint so: that 
its fulcrém takes up a definite position whatever the tilt of the pan. 
A second source of error is due to the loading of the knife-edges above 
the point at’ which elastic fatigue begins ‘to operate)'so that the éktra 
flattening of the edge producti’ oft’ lodding! nly ‘disappedre at ‘4 finite 


time’ after’ release.| This etfor is ovéréome by arrafiging a” sequente of 


four weighings in'such an’ order that the bias introdiced is on one’ side 
of thé equation’ in two cases, ad on’the’ other’ side in the femaining two 
cases. Dns 
ts ensure their exact positioning, He shows that? for the’ 
actually attained by means of the precautions and modifications above 
desctibed, viz. 7 x 10~-® of the load on the terminal knife-edges, the 
contact lines of the central and the terminal knife-edges must be exact 
within ‘1-8 and 5 “Angstrom ‘units respectively, with a lever length of 
70 mm. Other imperfections in’the perfériiiance’ of ‘balantes,such as 
sticking to the arrestment, sudden shifts due to lack of absolute immova: 
bility of the central knife-edges ‘in the beam, étc’, are also studied: In 
the case of balances which are not mounted on immovable supports, the 
author shows that a tilt of the base plate produces no effect on the results 
Of a weighing if the’ weights are ‘so adjusted ‘that the centre of gravity of 
beaiti’ and ‘weights ‘lies: in ‘the line’ of’ the ‘central “This ‘he 
terms the autostatic state of the j. W. T. W: 


- 2192. Pocket Gyroscopic Level. (Rev. d'Optique; 287-289, 
June; 1922.)—A description of a pocket level made by J. Prédhutheaii 
6n tie ‘gyroscopic: principle with: which be observed! rapidly 


is needed, but the level may be hang from a single staff. A sectional 
2193. A Field, Telemeter for Approximate Surveying.. G. Gardner, 
(Optical Soc. America, J, 6. pp. 489-493, .July,. 1922,)-——For, filling in 
the details of a survey.a self-contained base range finder, would be very 
useful, but would be expensive, and would require an additional man 
to carry it. A light portable device has been designed; consisting of two 
emall telescopes, each mounted on a base, and with a slow motion screw 
permitting a limited motion.in azimuth. . The two telescopes are clamped, 
one at each end of a stadia rod, and the whole forms a simple range finder, 
and enables short distances, to be measured sufficient accuracy. 
Qne of the. telescopes has, a fixed crosswise, the. whole apparatus is 
swung round until this coincides with the object to be, measured; the 
crosswise of the other telescope is then moved by means of its micrometer 
screw, until it also coincides with the object ;. and in: this way the tangle 
between the two rays from the object the‘two telescopes determined, 
a table computed in advance giving the range in: terms .of, the reading 
of the micrometer screw: To adjust the telescopes) parallel in the: first 
instance two penta prisms are placed one in front of each telescope,: so 
that they transmit light to the lower half of each objective: On, the 
outer face of éach prism is cemented a lens, the focal length of which is 
equal to the distance between: the two telescopes... |Each Jens, bears..a 
vertical mark and. each of! thesé: marks will be seen coincident with the 
VOL. Xxv.—a.— 19722. 
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evogswise of the éther telescope when the two lines of sight are parallel, 
sum. of the deviations.of the two penta prisms) is 180°." With care 
ful work, under favourable conditions, the error of angular measurement 
may be kept wader thirty seconds; making the possible error 12/iat» 
—olottie. eotet «. lo one ets 

2194. _(Rey,) &Optique, pp 274880, 
June, 1922.)+-This pump. by -Holweck (made by C. Beaudoin): is.on,the 
principle of the Gaede pump; but offers the same advantages with’ a greater 
simplicity of construction and) working. It has no oil inside and: works 


Theory of \ Dimensions... Wallot... (Zeita..1. 10., 5 
PP, 329-348, 1922,)—A mathematical and. logical discussion of, the theory 
of, quantities and their.,units .and .equational 
Telationa: 

d Substances. G. Maaing. 


Physik, 5, 167~173,, 1922.) —Theory is prea 
| the assumption that the plastic deformations involved are 
yariations in density, is, not correct [see 1359,(1920)]. It is shown 
‘also, to be, possible to: calculate: the deformations. for a sphere exclusi 


2197. Behaviour of Water Film on Glass wnder the Influence of 
M-Pirani. ‘(Zeig Physik, 9, 5. pp. 327-331, number 
ts sithple ex ts with an, incandescent light bulb are described, 
tungsten filament Serving as an electron, source. The 50, 1814 

in agreement with those Cam) 0, 1459, 1814 
(1921)) and others. AW. 


pp. 1922.) Discusses the problems of | e 
ire’ ina’ dnd’ their changes on firing. apparatus ‘is 


HI, July 22, 1922.)—A slight amplification of’ a paper’ published by 
‘author’ int’ |Aitriales ‘de Physique. Abe. 

i200. On the Decay ‘of Vortioss ‘eva Fluid. x. Terazawa. 
«Japanese. Journal: of Physics, 2:[19-pp.] 1922,)-—The. rate and 
mode. of, decay! of-vottex motion in a viscous fluid, in, the, special. case 
when the vortex lines are straight; and: parallel to an axis. about. which 
the distribution of ‘vorticity is symmetrical, are investigated... The paper 
mainly mathematical, and not easily. abstracted. | One result, that 
emerges is that, ifimitially the vorticity is concentrated, im the vicinity 
of, the axis, there ise a marked, tendency) toward the spreading, of. the 
vorticity, before decay is notieeable:. The paper contains graphs of the 
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(2201. Enstruments for Viscosity: Research,” (Comptes 
Rendus, 174. 1092:)Phid) 


account, setting forth the:principtes which have guided the!author tn hit | 


apparatus ‘for viscosity rdéseardh>» He first 
considers the re principal types of damped: vibfations witch remain 
isochronous in virtue of a pendular force and various types of simple 
resistance; {also the ‘three types of mechanism by ‘\which*the vititations 
may be conserving isoctironism| Each! of types 
is directly ‘applicable ‘to ‘a’ fixed’ chronometer) «(He ‘considets that” his 
experiments; so far, justify the conclasion that, by means of spiral balance 
springs, and their oscillations, simultaneously recorded’ ph 
and’ chronometically, an answer will be obtained: to!the quéstion'r Do 
the passive viscous resistances reduce to a simple resistance, or is the 
latter supplethented ‘by a -#ittidhal resistance analogotis tothe “sifding 
friction between solids ?' If the fatter be the case! then the 
ment, ae arratiged; will give the laws of ‘this swpplemetttary ‘viscous 
friction G. T. 


Phe Ewiission’ of ‘by the’ Atom: 

f. Physik,’ 10. 6. 1922 )Sommerfeld suggested 

the coupling of atom to’ ‘the’ ether ‘is not’ ofa differéntial nature, 

but that is to say, that’ the energy 46 éthier 
“in ‘the form Of ‘waves (Atoniban und ‘S. 
Mie, off the’ Other hand, holds’ the differential’ nature of ‘the 


coupling [Abs, 902. (1922)). The author shows, that, if Scmmmorield's 


views are correct, it is necessary to suppose that the gen 
the, radiation projected from the atom with a 


at the atom receives’ a velocity in the” opposite 
velocities c since otherwise Self-Tumingus 

would appear in position ‘to that fF “same body 
externally illuminated. Lummer and Gehrcke ww 

at, during this time, the, ene 
distance, say.0;01 mm., No direct, action of a magnetic or sect 
the Zeeman, or Stark effects the field is assumed aay h a electrons, 
If, then, the ‘electrons, enter, th Fey 

ve given up their energy to the ether, CRA eae le to o 
any effect of the field on the radiation;frpm the, energy, centrespmy the 
ether, The. experiments, of 'W.),Wien, om. positive crays, indicate that 
the hydrogen: travels atleast 1;5 mm; during, the period in, which 
light coming from it is emitted; and this distance may be considerably 
greater,’ as Lammer and Gehicke’s number for the ¢oherent vitvaitions 
‘a lower limit,-4hd from ‘theit meéthdd of obsérvation ‘it: follows ‘that 
after! 2-8 million vibrations the intensity’ has only slightly diminished. 
If a*bundle of *positive rays, in a) high vacatn ‘could: be passed ‘between 


‘two cétidenser ‘plates’a very short)distance apart) othe light from those 


‘atoms which‘had passed fromthe ‘outer to the orbit, if 
it had ‘passed from the atom to an energy centre in the ether, which was 
pehding! it out the form of: waves;) would: not show'the Stark ‘effect. 
‘Thus’ the unresolved ‘line) shiduld certain. distance 
ihside ‘the field, until the emissiow such ‘atoms “had Gied “away, 
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or least for the energy. centre! cannet be | mare than 
9°01 from the the latter shas: moved 
‘Préparations’ are! being mate to °darry out this experinient>;but 
‘possible te deduce: from’ Stark’s experiments: that; under. such..cineam, 
‘Btandes; unrésolved linexis not visible, since, the theoryof the 
transfer of energy fromthe atom to an energy centre inthe 
ether were correct, Stark would have seen the unresolved: dine. im the 
field in his experiments: ‘There are, - however, | mathematical 
difficulties in the theory that theelectron gives up its energy-con tinpeusly 
to the ether, during its passage from its first et te ee camer 
certain assumptions of the quantum theory, which are réqui 
the Zeeman effect, are taken into account, it if shown that i 
or |less than the angular v ty\w of the electron in its orbit: In 
Bohr’s atomic model, however, vy at the commencement is greater than 
+o’ assuttie' that ‘soni “form ‘of “energy ‘exists 
in in ‘order to Bet Over this: 
20 pp: The present paper contaiits a 
on of the exactness relatidtt the charges om the 
h and’ proton: From with positive ‘rays, 
of the’ protott ‘charge'ts "be ¢qual to that’ of thie 
ait accuracy of 1%’; which is sufficient’ to’ establish that 
Of" protons in neutral atont is eqdal’ to 
including those in the fiucleus:’’ Mtich’ of the’ most | precise 
value of this tatio, however! be’ deduced from” Millikan’s’ oildrop 


ments. “Since the’ oil’ drops ‘iti the latter’ were” nentralp} 
smal! intégtal number of electronit thatges! to 1/1000 of ah 
‘and ‘sinte they ‘contained’ astany as 10> and ' ‘nearly ‘the 


Saiié nutibet of electrons, it ‘follows’ thatthe tudes of the charges 
‘on “protons: and ‘electrons ‘até! equal part im’ 
‘experiments may also be corisidered precise confirmation of the rela- 
‘tivity law ‘of ‘the invariance’ of electric charge.’ Thé exactness of the 
relation’ between protons atid’ electrons, appedts’ author 
‘Millikan’s méasorements; however, is ‘net’ detect | the ‘excess 
vitational ‘force’ (gravitation being’ attributed’ to’ ai slight’ excessyin 
attraction’ between charges of opposite sign over the repulsion! between 
ot The effect-to be expected ebseritially' the 
rial’ attraction between the of drop and the electrons: whith 
“are driven around from-one condenser plate to the other Whén ‘the electric 
‘field fs’ put ‘on; is'quite beyond ‘the Millikan’s' measute- 
“tients, ‘which would have to be décurate’ ‘part iti! 100 
-H. H. Ho, 

Group adden (Phys, Rev, 20. 
‘pp."18+25, July; 1922:)+-Classical electrodynamics réquires antirreversible 
fadiation of:energy from a solitary. electron whetiever ‘accelerated. 
olf} howeéver,:a number of electrons at distances: from one another;!small 
‘compared with ‘the wave-length emitted, are accelerated, the radiations 
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the electrons interfere to annul ‘ 
from ere in'‘such @ way 
‘order *tadi from th This is the two 
‘the first ation ‘the group: or 
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peste the ‘electrons are high, however, the radiation, of lowest 
order which does not vdnish may be quite comparable. with the first 


removed.» 


vector of each electron, v its velocity, and M a unit vector in the direction 
of R. The Poynting flux is CE*. The terms in the series correspond 


spaced electrons,. the radiation, ofall orders less than &, the number of 
electrons; -vanishes ; but, the radiation. of order A does. not. In fact, 
Ry = where Bis, the speed relative to that of light and C, 
‘constant; which increases rapidly with &, so that for most atoms 

‘higher order, radiation from a ring with a number of electrons should. 

even. greater than the radiation, from the single electron of the hydrogen 
atom, Only in the case ofa. continuous distribution of electricity along 
the rimg,do all. orders. vanish. . Emphasis is laid on the inconsistency 
between Bobr’s theory, of the atom, and classical electrodynamics, In 
the case of the hydrogen or ionised helium atom, where the. theory has 


@ solitary. electzon, without radiation. . Even in the case ,of a number, of 
electrons following one another) around the same orbit, the higher order 
radiation emitted should be. greater, in the case of most atoms, than the 


2205. Confirmation of Werner's of Coordination by Means 
of X-Ray Analysis; P.. Scherrer and P. Stoll. (Arch. des Sciences, 4. 
‘PP. 232-234, May-June, 1922.. Pager: before: the Soc. Suisse de 


inorganic compounds. 


£20 VEX. .JOV 


q electrodynamics: The general equation for the intensity. is. obtained 
from the field equations of classical electrodynamics by expanding the ) 
retarded expression for the intensity due to a point charge : 
toa successive orders.of radiation. The general condition for the absence 
1 
been most; successful, Bohr, requires the single electron to revolve about 
the nucleus in a circular, or elliptical orbit without radiating. Electro- 
by, the Poynting vector is;one of the most fundamental properties of 
classical electrodynamics.. Hence it is difficult to see how electrodynamics 
and Bohr’s. theory ofthe atom,can ever find a common ground. ..Even 
the rotation.of an asymmetrical positive nucleus would. not neutralise 
the, radiation from the hydrogen electron. Therefore, the advisability 
of seeking. some other..interpretation of the numerical. relationships 
: established ‘by the theory. is suggested. H. H..Ho. 
‘cam be gepresented in! a convincing manner by taking as a basis the 


the elements a fixed number or a maximuni number of? walencies. 
_ Werner jhas, studied) the; question of valency by introducing the:idea of 
auxiliary valency. and the. number of coordination’ whichis réquired in 
of, NHg to form, inti do 
_ dhe, authors studied ther 
of such,complex combinations, and have found that the 6 ‘positions 


of and Theory of Atomic Structure, 

was to the changes in the -ray spectrum 

‘Bon the changes in the structure of the 
atom as given by Bohr’s theory, The paper. is divided, into three parts. 

I is of a theoretical nature mainly concerned with Bohr’s spectrum 

and, atomic theories ; Part, IL is experimental— a. very, 

= results in relation tof theory, A, 


“9207. and Recovery of of Gadplinite™” in’ X-Rays. 
H. Kiistner,” (Zeits. f. St 1922. 
‘the ‘method of Debye and for the analysis’ 6 

‘structure By means of the author has examined the’ 
of the mineral gadolinite ((SiOs)2¥3BzFe). Several samples from differ- 
sources exinbit miarked ‘différetices in structure—vatying from, a 
‘well-defined ctystalline form té colloidal or amorphous variety, 


‘Wilson. (Phys. Rev. 20. ‘pp. 75-77, july, 1922.)—It was recently con- 
cluded by Brush (Phys: Rev. 2) xix. p! 126; 1921), from his experiments 
and on ‘the ‘ratio 
‘of mass ‘to. weight for some of them, that both these quantities ‘vary for 
different substances. The greatest difference in''the attraction was 
found in ‘the case of ahiminium and ‘bismuth: The present author has 
tested this pair of substarices ‘by ‘the method of Estvés; a cylinder ‘of 
‘each of mass about one gram ‘being attached to the opposite ends ‘of the 
beam of the torsion balance. “The result’ of the’ éxperiments is that the 


2209. Einstcinian Gravitation: Brillouin. Rendus, 
174. pp. 1585-1589, June 19, 1922.)—Schwarzschild’s: theorem. in “hich 
the potentials of gravitation are obtained for ‘a ‘liquid sphere af :constant 
density is: developed to. apply to the case’ where: the density’ ‘varies .in 
-\coneentric Jayers and to the general case where the density varies 
_.continuously from centre to surface given law of com- 

2210. Interaction between. Radiation.and F. Bickerdike. 
:Mag..43. pp. 1064-1070, June, 1922.)--This paper is offered as a 
@titicism, of Jeans’ Report on Radiation “Theory, 
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2549. (1014)}.: The author ‘suggests the ‘possibility’ of an 
from the ‘conclusion departure ‘from ithe classita¥ mechani¢s 

to be: looked ‘for in’ the fundamental equations of ether( ahd “eleétricity ” 
by replacitgi mathematical ¢quations by a direct ‘consideration of the 
charge as consisting of radiating Faraday lined! regarded ‘as states 6f the 
ether, and: dispensing with mathematical equations. also stiggests 


et the ether replaced rie mediu whick be 


1022) The principle when applied to’ the case 
supposed rigid,” leads ‘the expression mh 
‘and on’this basis, “several other assumptions 
tures of the structure of band series ca ng case of the a rption 
bands -in the infra-red halogen acids a. discrepancy exists 
The observed bands, consist of a number. of.lines distributed, first 
approximation, the formula + mw, where m takes 
Successive positive integral, and w is.a constant.....The line.corre- 
sponding. to m= 0. is invariably, absent. The. theoretical, expression, 
on the other hand, is of the vy The.xeality 
‘of the discrepancy is therefore dependent on, the. correct identification 
if, instead of the usual value mh/2m for the angular momentum one 
assumed it to be given by (m+ 1/2)h/27. In the band spectrum of | 
beliem series exist which: show) the same peculiarity, andein .thisScase 
the normal ({i,e. theoretical),| series are also: present: 
Einstein's suggestion the author has found that the ‘abnormal series may 
in all cases be very simply: derived from the normal group’ by displacing 
the quantum, number, by jone-half. The ‘six series\of ‘the’ A5780 ‘band 
are quoted: in illustration... The inference: at present seems: to’ ‘be that 
molecules fall inte two Classes, aecording to whether their angular momenta 
‘are given mAj2m or by (m4 Transitions between the ‘two 
lasses do, not-ocour, or, if they do, give rise to no radidtion since there 
are no lines corresponding to changes of one-half the quantum number. 
That,is to say, whether or no’ the half-quantum may. be imvolvet) in the 
pe ae of the possible states of a molecule, it doésonot appear 


Quantum Theory of :the Spectr of Hydrogen.’ 3. 
‘Marshall, (Roy. Soc: Edinburgh; 2) pp. 247-256) 1921-1922) 
—Aoimathematical investigation. of the’ spectral lines emitted’ by’ an 
electron’ describing quantised orbits about two attracting -centres: of 
force tat rest.’ ‘Wave lengths calculated. by means resulting for- 


spectrum of hydrogen, the eement g of 
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performed! seem’ to: 
coritraction, but the’explariation of the negative results requires nothing 
further! ©The experimerit forming’ the subject of this’ paper i» designed 
to detect ether drift of to confitm’the Lorentz-Einstein time transfor. 
mation between relatively moving systems, which is an essential part 
of the theory of relativity. Assuming Huyghen’s principle and the 
Dorentz-Fitegerald contraction, it can be shown that the paths)éffight 
rays ‘felativé system ate whaffécted by its orientation in 
the ‘medium ‘transmitting ‘the ‘light. |: The relative phases of two homde- 
orientation but'not by thevelocity of the systenn. The°effect sought 
in this expériment ‘depends onthe velocity change due to the alternate 
‘adding’ atid ‘subtracting’ the: earth’s. orbital motion and that: of a solar 
‘eystem a8 whole;'» The ‘apparatus and ‘method filly described. 
delicate optical system is used in which a half-shade:analyser measures 
the variation ‘with ‘change of phase of component ‘beams; ofthe ‘position 
‘of the plane ‘of polarisation of a beam resulting from: the superposition 
‘of two oppositely circularly polarised ones: The change manifests étself 
‘as ‘am unbalancing of ‘a uniform: photometric field: » The smallest’ effect 
‘to be" expected ‘according ‘tothe classical ether theory is shown! to’ be 
several times the least ‘detectable with the experimental arrangements, 
that: conclusive evidence for or against the relativity principle should 
be obtaitied) The experiment is being performed wathor: atothe 
2214: Motion’ Relativated by Means of an Hypothesis: of A: Foppl. 
Zanstra;: ‘Akad: Amsterdam Proc. ‘24,9, pp: 1412-1418): 4922.)+- 
‘Mainly’ mathematical. The generalised results; amongst which the hypo- 
‘thesis’of A. Féppl (by ‘which’ special inertial systems are fixed) receives 
‘particular attention, are*discussed in relation to the notions ‘of absolute 
oH 
2215. On the Curvatiers of Space: A. Friedman. (Zeits. f. Physik, 
pp.'877+386, and dé/Sitter have arrived two 
~possible types. of universe’; ‘the former’ obtaining the’ din 
which space possesses curvative’ independent’ of the time and whose 
radias of curvature is connected with the total mass présent as matter 
inp the space the latter deducing a spherical ‘world: in°which: not onby 
‘space but’ alsothe universe can be claimed as of constant curvature. 
Certain assumptions are made corresponding to the incoherence of matter 
‘and relative ‘rest, ‘the velocity of matter is ‘assumed«as sufficiently 
osmall compared with’ the fundamental light velocity. The objectoof the 
‘present paper is to-derive the cylinder and spherical worlds from certain 
‘general assumptions, ‘and to prove the possibility of’a world whose space 
curvature is constant with respect to 3 coordinates which are valid space 
coordinates and depend on the time, i.e. on the 4th—the time coordinate. 
This new type is analogous to the Einstein cylinder world. The assump- 
‘tions /fall into ‘two \¢lasses, viz. (1) Those which refer to equatibtis\that 
satisfy"the gravitational potential; the state,.and) the motiom of«matter. 
Geometrical characteristics ofthe world: The! result is obtained 
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that\a stationary worldijis cither the Einstein cylinder. world or: the 
de Sitter spherical world, while an. actual periodicity of space curvature 
is found for, the ‘periodic world. Present. knowledge is insufficient; for 
adequate numerical calculation and decision as to which of these worlds 
our,universe must be assigned, and it is possible that the causality and 
| chen H. 


mations: K. Bollert.  (Zeits. 10. 4: pp. 256-266, .1922.)— 
The connection between the special and the general theory of relativity 
hes in that in any given gravitational field, local rigid systems of 
exist for every ‘point at which the special theory of relativity is v 
For all freely moving bodies, whose masses are so small that their effect 
on the field. can be neglected, the gravitational acceleration is nil at.a 
‘point with reference to an infinitesimal system of reference which is freely 
‘moving and therefore participates in the gravitational motion. . In such 
a -inertial system a gravitational, field, is| no longer. present. 
‘Freely moving bedies move according to the inertia law, clecks and 
«measuring rods behave according to the laws of the special.theory of 
relativity: The local) inertial. systems have a relative acceleration 
4 with respect to each other; and it is in general not. possible fora finite 
region to make a transformation of the gravitational field. . The! author 
niow deals with a homogeneous gravitational field which he regards as 
one whose field effect disappears throughout its whole extent when con- 
sidered from a suitable did on system. According to classical mechanics 
all things would have independent accelerations, which is impossible in 
the inertial system where the special theory of relativity holtls< good. 
The first» part of the present paper discusses this homogeneous: gravita- 
-tion field but restricted to processes in a plane. ‘The second: problem 
dealt with is the determination of the time surface for an observer in 
the gravitational field, for which the special theory of relativity supplies 
the necessary basis. The last section of the paper makes a 
with the general theory. The paper is mathematical throughout. 
H. H. Ho. 
gait. Formation and. Movement of West Indies. E. H. 
Bowie. (Monthly Weather Rev. 50. pp. 173-179, April, 1922.)--There 
‘are two hypotheses which attempt to explain hurricanes. Countef cur- 
rents, having their origin in differences in temperature over large areas, 
“May initiate the conditions that give rise to/the system of gyrating winds ; 
and the. condensation of water. vapour may supply the energy’ mécessary 
‘to maintain them through considerable periods... The movement of the 
hurricane is usually attributed-to the géneral drift of the air in the region 
-of the hurricane. Observations! appear. to indicate that hurricanes are 
carried forward on the border of the major wind: system. (the north-east 
trade) of the tropics, and that as this wind system changes its. direction 
A. Rateau. (Comptes. Rendus,. 174) pp» 1598-1604, 
‘June 19, 1922.}—-The author compares the results obtained by Soreau 
VOL. xxv.—a.—1922. 
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forthe variation of with hgh with the 
observations by Lapresle; showing that the agreement between these 
testilts’ is “frach: closer at’ first »appears. “Taking the equations 
log pip) and Z =~ B log pfpy valtes of Aand B are obtained 
for’ both series of observations, arid curves plotted between the ‘values 
of 'thése ‘doefficients and the altitude. Upto about ‘A falls’ off 
according to a linear law, but beyond that height the relation between 
A and Z if hyperbolic.’ The’ presture results differ by 1-3 %, which may 
belexplaitied by y temperature variations. The relation between 'B and‘Z 


fs'pointed out that altho; 
with the observed ‘up te km. within 0-14 %, the corre- 
density te differs from the obser- 
94 of Winds: ‘T. Terada. (Phys. Math»:Soc. Japan, 
Proc. 4pp. 125-133, June, 1922.)--Resultant wind (R) is usually obtained 
by taking the mean wird velocity for each of the 16 directions and adding 
them vectorially. “ The “‘\frequency resultant (F) is\obtained by taking 
the‘resultant of the frequencies. of wind regardiess of velocity... It: is 
siiowh that to a first approximation F is proportional to R, hence the 
resultant wind of different cloud layers may be obtained by observations 
of direction: of cloud motion alone. The frequency. surface is obtained 
by ‘taking the plane of the vectors as the x,y, plane and taking z as. pro- 
‘tothe wind represented by x,y. Instead of this surface sloping 
‘im all directions from the origin as might be expected, there is a 
minimum at the origin which points to some: cause preventing the occur- 
rence of weak winds. It is suggested that a weak wind would make 
convection operative and so increase the ground wind. In observations 
as the algebraic mean and not the vectorial. The difference 
dot 2220. OW the Abvival6f\ Barthquahe: and on 
the’ Measvaement of the Focal Depth of an Earthquake: H.H. Turner. 
(Roy. ‘Astron. Soc.,'M.N. Geophysical Supplement,» 1..[13. pp.}.. March, 
1922.)—-A formula is given for the reception of primary waves at stations 


The Structure of the Universe dna General’ ‘Relativity, M. 
‘(Comptes Rendus, 175. pp. 261-263, July» 1922.)-—-in:a 
average constant: density: therais an apparent stellas 
concentration in the neighbourhood of the plane perpendicular ' to the 
straight line joining the observer tothe centre of the sphere. The visible 
‘ahiverse may not, however, be so constituted owing to insufficient accord 
‘between the expression for the theoretical distribution and that.deduced 
‘f¥ém ‘Stellay measurements; If the observer of parameter p. measures 
the’ speed of the light either in the radial direction or normal to it; two 
different values will be found whose ratio is. yt roe jae Now aberration 
VoL. xxv.—a.—1922. VRE 
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observations and direct. measurements at the.earth’s surface. have.mever 
exhibited this difference, and the ;author. has. investigated -the: modifi- 
cation of the hypothesis of, average constant density. while, retaining that 
of a spherical universe. .As.@ reyult he suggests the, speed of/light being 
measured under certain: conditions, for testing: the 
validity of hisinew ‘hypothesis. sbuttiig odt 
| Einstein Displaceanent, at, Cc, + (Obses- 
vatory, 45. pp, 224-225, July, 1922.)—The star field, of the eclipse 
was unusually favourable in the number of bright stars.available. That 
of 1922 is much less favourable, and, if; exposure .is.increased,.to. give 
fainter stars, they will probably be drowned,in, the corona. 
of; the photograph is determined; independently; two, stars each 1° 

on opposite sides ofthe sun, should show an increase in distance of 0” 
easily measurable on good photographs. If the telescope .is turned 
through a suitable distance in R.A. or Decl. between successive exposures 
on thé eclipsed sah, comparisonsfields can bé photographed on thé etlipse 
plates, 'and two suitable fields are suggested:' This will, of course; halve 
the number of eclipse plates taken, but their value would be much: in: 
creased. This méthod can ‘be ‘employed at the -1923 eclipse) which. is 


Rendus; 174. pp. 1536-1639, June 12, 1922.)\—-The anthor deduces ‘for: 
Temps, from which coordinates can be found with ‘accuracy only; 
by that of the data. He considers the parallax'to be, known within adew 
thotisandths ofa second of arc, the Right Ascension /of theisun to 0°:@1, 
and ‘the Declimation to The feature of the :formule.is the choice 
of ‘subsidiary “quantities which 
2224. of Apparent in ‘Moak Latitude. w. D. 
Lambert. (Astron. J. 34. pp. 103-110, July 3, 1922.)—This paper gives 
im greater detail ithe data from International Latitude stations, an sxhich 
based the author's paper {see Abs. 1253 (1922) ], dealing with a.passible 
movement of ‘the’ earth’s pole towards, the) American,-continent. The 
stations employed’ were Mizusawa, Tschardjui; Carloforte, Gaithersburg, 
Cincinnati, and Ukiah, but only the. first, third,amd last;of these give data 
for the full period 1900 to 1917, Cincinnati: stopping at 1015, and the 
other two at 1914. It is established that a:revision, of the proper motions 
in declination of the stars used by the latitude stations will not account 
for the whole»of the reported; motion, whichis ofthe order of cm. 
annually,.so the question/arises as to whether a motion,of the pole.itself, 
‘ora local creep of the surface:at a station is more likely... Reasons,are 
given’ for rejecting the data from Tschardjui,,a station known to ‘be con- 
siderably affected by the change of| position, of the, bed of a neighbouring 
‘river, The figures from Mizusawa; and to.a less extent from, Carloforte, 
‘stand out from the rest, after the declinations are adjusted, The American 
stations: show/a progressive approach, of the pole in.1900 to 1014, but, the 
‘probable’ error is: increased by an apparent discordance: due to. Cincinnati, 
:which in, the years 1900 1912- 
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to require, a far, more powerful, earthquake. than any of these. -The:pan 
clusiog jartiyed at is that the movements discussed are not due to earth~ 
quakes, but that there issome,metion of the pole; and that a more detailed 
discussion of the proper motions of the stars used is necessary te reduce 
them all.te a consistent system, Meanwhile it, is important bring 
the. latitude observations up.te date,» We 

J. Fisher. (Astron. Obs. Harvard 
Goll:Anp. 86. pp. 38-45, 1922. Reprint.)—In continuation of previous 
work [see Abs. 748 (1922)}], the author gives details of 83 observations, 
extending from; 1918 December, 22) to -192) August 21, mostly¢ taken 
at, sunset, including -some.at sunrise, ati varying heights, Generally 
the results, confirm those, of previous work... Type Bisunrise and sanset 
lasting distinctly longer than the theoretical calculated! dutation, care 
was takem to, minimise the possible effect’ of irradiation, Somie ‘of the 
differences: amount) to one or two minutes, but iit is. considered quite 
impossible that these are, due to error of observation bf thectitme, 


2226. Small, Haloas sof Yiterby.. J. Joly. (Nature, 199. p, 74, June 3, 
author publishes. Rosseland. in 
theoretical speculations are given, as to the origin.of the specks 
in, the ytterby. mica which give.rise to, the; very small haloes: observed 
by the author, . ‘He. deduces that, the radio-active substance: at the. centre 
of the halo must have an atomic, weight about 40 and, is most probably 
yttrium, Reference is given to.a paper by IL. Nordenskjdld in which 


Bulls No..335, pp. 131-134, spectrum was ‘photographed 
in the visual and. altra-vielet regions dering the 1919.,.maximuny and 
part. of the decline towards, minimum. More; than sixty abeorption 
‘bands were measured in the visual, region, mostly belonging to the band 
spectrum. of TiQg;\,but some possibly due to Y.|..Dhe red. end, of the 
visual spectrum became. relatively stronger: as) the star, faded. and, the 
absorptien bands much more prominent. | The first seventeen. lines of the 
Some of the! H emission 

are abnormally faint; but as they coincide with strong” lines of Fe 
metallic vapours are, responsible: fer 
the faintness, .H, displaced 1 A. towards.the violet, with: reference 
the other H_ lines), Hy was displaced. through the same,amount 
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this, and, the tendency. shown in 1916 at.Gincinnati would, 
seem, to, reduce it still further, . More. recent. deta for, Ukiah show ‘that 
; in, 1948, 3919, and 1920 the.pole appears to be swinging away from the 4 
American continent, so that the motion up to 1917 may only be part : 
of.ayeyolic change ; or, the.sum,of many contributing factors which at 
that,time had an effect..mainly.in the, same direction, the: factors being 
probably connected, with meteorological or climatic: cycles; The,elastic- 
movements, but, none of those. hitherto investigated point to .ecmotion ¥ 


dectine two months later. Details are given of the five different spectro- 
graphs used in the investigation, four of them in conjunction ‘with the 
22281 Roche's Limit (Natate/ 110: p. 88, 18; 
Roche's imit forthe minimum distance of a satellite from its ‘pri 
with the Tatter's density, but of the order of timits its Tatttus), 

takes no account of cohesion.‘ The disruptive force for bodies‘of the’ size 
of the moon would be 'so large that cohesion could be neglectéd, But ‘for 
small bodies like Phobos thé case is different. J! Darwin suggested that 
Phobos is so neat Roche's limit that’ future astronomers ‘might sée it 
bréak up. Fountain; inethe ‘British Astrénomical Journal for May!’ on 
the hypothesis of a tenacity equal ‘to that 6f brick or cement (300 ibs! per 
sqyuare inch) computes that Phobos could reach the surface of Mars with- 
out breaking up, and that in its ‘present ‘position’ a satellite even ‘of 200 
miles in diameter need not break up. Bodies of this size could alsd' exist 
at the inner edge of Saturn’s ring, so that in that case also Roche's limit 
Ww. B. 


Plashett’s Massive Star. ‘110. p. 63, July 
The star is in Monoceros, in the middleof the galaxy; R.A. 6h. 32m! Ni Decl. 
6° 18° (1900), 6-06 visual mag. ‘Draper Catalogue gives Bop, Plask 
Oe&, orbital velocities of components 206-38 and 246-7 km/sec. 

14+416 days, eccentricity 0°0349, minimum masses'75-6 and 63°83 times 
that. of-sun.° There are no eclipses; so orbit is at least’ 17° from edge- 
wise position, and masses should be increased at least 14 per cent!” The 
centre of gravity recedes at 23°94 km.jsec., H and K show no orbital 


motion, but recession 15-9 km./sec., which is the resolyed solar motion, 
so that the Ca, as in several ‘spectroscopic binaries, is at’ rest in 
stellar system. density ;4,5 that of sun; surface brightness 4 


Hi ‘absolute magnitude of brigtiter Component—5- 65. “Recession 

centre of gravity corrected for solar miction' km /sec., of which, 
assuming the dimensions and masses above, the Einstein spectral shift 
would account’ for’ 2*8 km.fsec! The star is so ‘near the mean’ galacti¢ 
circlé'that it is suitable for the zero of galactic longitude. WwW: W. B. 


82280. Temperature of o Ceti. E. A: Milne, (Observatory, 45. pp? 
224;; July; 1922.)}—The author draws attention ‘to a note on this subject 
by» Nicholson and Pettit in the April number of the Publ of’ Astron: 
Soci“of the Pacific.’ The ratio of total radiation to visual brightness is 
much larger than fora typical Ma'star. Moreover, a water cell of cm. 
thickness transmitted only 31 per cent. of the radiation from’ o Ceti, 
imstead:of’38 or 89 cent. for a typical Ma star. “Three moriths tater 
the star was about 1 magnitude brighter, but the increase in total radia- 
tion was only 0-3 of a magnitude. ' From these two types of observation 
a low effective temperature for the star is inferred, showing’ a large*pro- 
portion of the energy to lie in the infra-red, and most of it outside the 
visible spectrum, A rough estimate of the temperature is 1700°C: ' The 
star, however, has a range of about 7} magnitudes and it appears’ that 
am increase of this amount would correspond to a temperature of 3000° C., 
VoL. xxv.—a.—1922. .10¥ 
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80 that at maximum the star’ would conform to the normal temperdture 
fora M star. The reason why a drop! of several magnitudes from 3000° 
is equivalent to:a drop! of only $ magnitude from 8000° is cléarly shown 
from the energy-curve ‘of black-body radiation. ‘What is required now 
(2331, General: -Relativity the  Mithy Ways» Dérmetay: 
{Comptes Rendus,. 175. 10, recent 
opinion the Milky Way is a stellar cluster having a form almost lenticular, 
the, solar system. \being. near the! centre. Certain astronomers regard 
nebul#,as alien,to the, Milky Way, while others, such as» Proctor and 
Seliger, opine that om the average they are not more remote than the 
stars;their number increasing towards the poles of the: Milky Way.: The 
author now attempts to show that the theory of relativity enables an 
entirely difidrent structure to be conceived for the whole stellar universe. 
This; he approaches from the nebula standpoint, taking a globular. cluster 
whose star. distribution to an observer at the centre will be uniform; but 
on the classical theory of light should be'a maximum in the direction 
of centre and» a minimum in the contrary direction. On! the rela- 
tivity theory the light rays are curves and the consequences of curvature 
are examiined, thin. sanding of the problem. 
The is mathematical H. 
Dork Structsres inthe Mithy: Way... (Roy. Astron, 
Soc, Canada, J.) 16. 218-229; -July~Aug!, 1922:)—Ten ‘yeats. ago: the 
author suggested that the dark structures in the! Milky Way might be. 
explained by a vast number of what are most liké absorption vortex 
tings seen at all. angles and consequently appearing as-ellipses.. A‘ study 
of Milky Way) photographs: taken. by different observers:.with. different. 
instruments, but especially by Barnard, has resulted in the present cata- 
logue and description. |The author divides the objects for :cofivenience 
(1): Dark spots catalogued by Barnard; and so omitted. 
now ; Stars showing: absorption close round them ;..(3) Oval absorp~ 
tion. where background, is mostly blotted out ; (4) and 
groups of stars, with absorption rings generally seen: as ellipses; (5) Stars 
with absorption, connected with (6) edith generally 
seen as ellipses round them. 13: bas. 
The accompanying descriptive: pr 202. ‘and. 
the author draws some, tentative general conclusions in addition to notes 
on special cases. . He. considers that similar objects may be found else-: 
where than in the Milky Way, that the rings are many times greater in: 
diameter than in thickness, so that the absorptive effect on the stellar 
spectrum might show a slow, progressive change.as the) angle of present- 
ment jis altered by proper motion,,and, that probably.all stars,-clusters, 
and nebule are surrounded by a ring of absorption; that round the 
ah 2233. Jupiter ‘Perturbations: of. (10) Homies, ond (178) 
A, O, Leuschner, (Nat. Acad, Sci., Proc..8. pp..170-173, July, 1022.)-+: 
These. two planets belong to, the Hecuba: group, with, mean, motion: 
approximately; twice that, of|,Jupiter. From time.to. time their orbits 
VOL. xxv.—a.— 1 1922. .10¥ 
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repetition of ‘the: work. at! imtefvals ‘but also’ comtinuous observation of 
the. planets »wheriever” possible.} Recéntiy; the: perturbationshavé ‘been 
developed EstelleA.; Glanby' and ‘Sophia Levy on the-dasis ‘a 
revision Of von Zeipél’s formul® and {The results ofocomparisons 
of the revised tables with ‘observation are:vety encouraging and: prove 
that these revised tables provide a satisfactory representation of the 
motionéfi the planets of'the\Mecuba: group. The author consideté that 
this» will'do: away Avith the netessity for ftequent observation for 
thei computation of special perturbations ‘between: He 
givesin each case: particulats of the discovery aod eibseqnent 

the two pliets, dnd’suggests that’a.similar process should be applied to 
other groups of planets with mean motions approximately commensurable 


«92234. Right Ascension:and Parallax. of Nova Aquila 


(Bull, 2: 5. pph 861-868, 1922:)+Meridian observations 
at. Bordeaux were taken from 1918 to 1921 of Nowa Aquile andthe 
neighbowring: star: B.D.,+0°°4028, and: seeing the large! probable error of 
the-parallaxes determined by. different: observers: Abs, 88 1922)), 
the author} is encouraged: to: deduce one from his of) Right 
Ascension. | His result is +; 0%>16 2: WOW, Bo 
2235. On the Behaviour of a ‘Small Body within the Cassini Division 

of Saturn’ s) RingsicW. M.1H..Gréavesi (Roy. Astron: Soc,; 
pp. 360-367; April, 1922.)—A mathematical on 

Stars; pp: 1408+1410/ May (29, 
1922.)—-Michelson’s ‘‘ Fizeau ’’ method ‘requires a large distance between 
the pencils of: rays, 12 metiresfor’ a star whose diameter is second of 
arc. Moreover, the fritiges disappear gradually, so that no quantitative 
measures ate possible.’ The author considers*these drawbacks to the 
thethod and proposes to avoid them. Laboratory experiments at Stras- 
burg-have been successful, but:-bad weather has prevented actual appli- 
cation to stars. ‘Friges’are’ produced in this field-of view alternately 
bright and dark, and the star is displaced across them. If its diameter 
is insensible: it: willcbe quiteveclipsed by the: dark fringes. ‘If it has a 
sensible ‘diameter: it will fade partially and its diameter: can be deduced 
from the amount of the joss of light. The precision of the-method the 
author: states to be about: one-fiftieth: of the width of the interference 
fringe. -He explains ~pparatus and hopes to mieasure Betelgeuse 
12237 2 of ices Stari Ai Mine: 
(Roy Astron. Soc., M.N. 82. pp. 368-371, April, 1922.)}—The purpose 
of the author is to generalise results obtained for grey material by 
Schwarzschild and) Humphreys. Using the word ‘stratosphere to’ déttote 
the outer quiescent formsiof star’s atmosphere, the result is that If- 
the stratosphere ofa star is im radiativeequilibrium, its temperature will 
fall off as the inverse square root of ‘the distance, provided it is com-. 
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more rapidly than theigvetie square of the distance; but the semparature 
distribution’ may be nearly isiithetmial) the! exact law udepending ion the. 
which’ itiabsorbs.::: The inverse square distribution. 
cortesporids ‘to absorption in the far infra-red, the isothermab distsi bution. 
to wisorption iti the farsultra-violet,: ‘Grey’! means'that.the absorption: 
Systematic Di stribiution of: Ca Flocculi. Ou: Pe Butler. » (Raye. 
Astron? (MIN. 834-856, April, (4922.)---During :the) pesiod 
1916-1920, spectroheliogtdms taken in ‘monochromatic light, 
Show’ thatia domsiderable proportion. of: the! masses of flocculi: tend 
become elongated: ima: westerly direction towards) the equator 
hemispheres. ‘The’ proportiom these: elongated growps seems 
crease gradually before maximum, but irregular groups ‘predominate 
after The iidlinationsto: theparallels: of; latitude: | range 
fron? with: few éven as great as: 90°,,a-greater range 
than that shown! by the axes of spot-groups:' Moreover, the-high angles 
do not increase with Jatitade as in the case of spots, but, are. widely dist 
‘tributed in? tatitude!!» There ate: signs maximum frequency, of imclinan 
tions about and28° to: 32°), ‘There! appéars to be, 4: periodicity, 
in’ ‘time? inp ‘the alternation ‘of ‘high’ ind »low, inclinations, but \the phase 
does not quite agree in the two hemispheres. The onby. points, of differ; 
in the six ‘years,! which incladed the maximum of; 191%, were the, 
groups. Mi? Bi To} Jarl? anti 
$239; of | Nova Perset. 41001), 1921-1922. Wi). Hy, 
Steavenson; © (Roy. Astron. M.N. 82. pp.403-404,) 1922.)-+, 
Continuation’ of previous paper (see: Abs; 808.(1922)],, contains the authoris 
observations, with séveral different instruments; of Nova) Pessei from, 1921, 
Atgust’6°to° 1922 March. 25))-The star-is,now an irregular -variable,, 
and its light curve seems to’ inchide many’ periodicities, long and, short. 
Turner's ‘note suggests! a period of at least! six. years, and his analysis of 
Barnard’s' observations one of ‘these the minor oscillations, 
have ‘been ignored; ‘and the dathor thinks them teal, repeating.at a 114+ 
day'interval. He wants nightly: observations for a long. period to. settle 
this point, and thinks much ‘is lost» by combining observations by different 
obsérvers, Because of very different sensitivemess to . the faint 
febulosity, only visible a: rule and consequently. 
192240. On: Colour. Indices the. Spectra Stars. 
Abetti.« (Accad, Lincei, Atti, pp: 359-363, May, 1922.) 
bulk lof the paper is: devoted te: discussing,.and, tabylating, the res 
arrived at by other investigators, principally Struve, and Dembo 
The author says in conclusion that in order to arrive at a more. complete. 
knowledge of the colour indices of the double stars, extending it to those 
With components of very different luminosity,.the\ method which: at, once 
itself ‘is that ‘of determinitig the photographie and -photovisual 
dimehsidns<with instruments of focal distance sufficiently large to admit 
of s¢parating the“components, He: has ‘himself;initiated @ research, on, 
thesé' ines owith ‘the Amiti equatorial, which gives good! photographic 
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SCIENCE ABSTRACTS. 
2241, Ok the Retrograde Satellites, P. -Burgatth. »(Accats, Lincei;, 


Atti, 31. i. pp. 230-242, April 2, 1922.)++The existence of satellites with, 
a retrograde motion is a phenomenon which causes very serious diffi- 
culties in the cosmogonic Especially striking is the fact that 


or less closely related to the planets. But is this opinion, even expressed 
by astronomers of authority, in accordance with truth? The author 
thinks that the present stage of our knowledge does not admit of a definite 


reversed.’ It is evident that this latter force is the only one which varies 
in direction in passing from a direct to a retrograde satellite. The others 
would allow ‘the ‘satellite’ to an orbit in either, direction); It is 


i orbit. 


Spectra of Physically airs ond the Giant Deer 
Theory, ‘Py Doig. (Roy: Astron. MiN. 82. pp. 372-381,, April, 
1922} Examining the data available for) 111 with. the 


they are the most distant from the respective ‘planets.’ It would there- 
fore appear that direction of motion and distance naribaAircae vine ee 
factors and such as almost to justify the assumption that the retrograde 
satellites have a different origin from those whose motion is direct; which 
latter, from Kant and Laplace onwards, have been considered as more . 
theless, mechanics can assist by elucidating certain essential differ- 
ences between the two classes of satellites. The problem: has here been 
reduced to its maximum simplicity by eliminating:all but, the essential 
factors. [et us consider the restricted problem’ of the. three. bodies. 
The orbit of the satellite is in the plane of the planetary orbit, and the 
mass of the satellite T is sufficiently small not to affect appreciably the 
motion of the planet P, which revolves around the ‘baricentre.O sun- 
planet uniformly and im a circle. motion of Tis .conneeted with 
the rotating axes OP = Ox and Oy perpendicular to O#,, But the axes 
may be considered fixed, provided that to the attractive forces acting 
on T be added the centrifugal force and the Coriolis force with its direction 
directed towards ‘the centre of ‘curvature in the retrograde motions and. 
in ‘the opposite direction in the direct. motions and is therefore the reason, 
of the different ‘behaviour of the two classes: of satellites. . This being, 
established; we are naturally led to consider whethier it: be permissible 
to disregard two of the other forces: the attractive force of the sun and 
the centrifugal force. Then follows a’ mathematical exposition leading 
to the conclusion that the problem may be reduced to that of the motion 

| in a plane of a solid point acted upon by the Newtonian force emanating 
from ‘a fixed centre and by the Coriolis force, a comparatively simple 
problem analogous to that of the motion of an electron round an atomic 
centre in a constant magnetic'field: It is. sufficient to take the integrals 
of energy and of the areas with respect to certain axes, from’ which, ‘passing 
to polar coordinates, we may derive a relation of the type dpjdt = ~vfi(p), 
where the equation f(p) = 0, of the fourth degree, has always two real 
roots. This shows that each trajectory is developed. within a ‘cifcular 
corona. If the roots be very close together, the orbit will be in almost 
circular Spirals. The differential characters’ of the direct and of ‘the 

| r e orbits will coincide almost exactly with those of the absolutely 

E. F. 

probably further advanced in evolution, on the hypothesis of origin by 
fissure, it becomes necessary to discriminate between, giants.and dwarfs. 
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Conclusions are that in Connected: pairs, in whith the primary: at*least 
giant, the fainter star'is generally of a so-called “' 
progressively so with increase in differences of brightness of 
If, however, both ate dwarfs, the fainter is usually of a so-called ‘* la 
type and progressively s6 with iticrease in difference of brightness. ‘This 
gives a criterion of' giant and dwarf classification which may perhaps be 
extended to clusters or groups of connected stars: In connected systems 


Lis W. W.B. 
2243. Widened __Evershed. (Roy. 
Astten, Soc., M:N, 82.,. pp. 392+-396,. May, a dispersion 
five:times greater than Lockyer’s, ranging from 1-3.A, to.2 A. per mm. 
and including the region between AA4220 and 4700 the author finds, in 
the Sirius spectrum, Hy with a definite nucleus and a broad shading 
about 10 A; on either side. metallic lines are wide and have, well- 
defined. edges. Comparing with the Venus spectrum the lines,in Sirius 
are much wider and fainter than solar lines, and are grey instead of black, 
with the exception of enhanced Mg line 4481-3 and the line 4549-8, which 
are/nearly: black, The author ‘tests various explanations and rejects 

» since the widths do not’ increase much towards the violet. 


rotation of Sirius in about 8 days or less, which is very improbable, as 
Sirius is in.an earlier stage and less condensed than the sun, A further 
suggestion of radial convection currents cannot well be tested, though 
there is some analogy in the sun. The author suggests wide dispersion 


2244, Motion Plinet tn Resisting Medium. P. Fatou. 
Astrosinanique, 1. 6. pp. 293-301, 1922. Comptes Rendus, 174. pp. 1162— 


medium, Poincaré merely repeating it with very slight modification. 
It seems to the author, however, that in respect of the effect on the longi- 
tude of perihelion, Tisserand’s work. is incomplete and even inaccurate. 
He shows that the longitude of perihelion has a positive secular variation 
of the order of the square of the disturbing force, and in the special case 
of Mercury he finds that to displace the perihelion 40” per century, the 
disturbing force will have to bear.to that of gravitation a ratio of three 
‘to ten thousand. For @ circular orbit this argument .will not hold, but 
Mercury’s great eccentricity makes it important. He \finds that the 
radius vector can only become zero after an infinite time. A further 


“GENERAL PHYSICS. $13 
theory being true. Also approximate parallax may be obtained, when 4 
difference of brightness or spectrum is large, by classifying into giants 3 
and dwarfs, and using the probable absolute magnitudes corresponding q 
° to the several types. Such paraillaxes will be more accurate in the case = 
most probably a Doppler effect, but evidence is against the star being a : 
spectroscopic’ binary.. The high temperature of Sirius will not account 
for the widening. If it is due to rapid rotation it’ appears to indicate a 5 
1165,’ May 1; 1922.)—Tisserand’s ‘‘ Mécanique Céleste’’ appears to be prac- 
tically the only original authority on the of motion ina resisting 
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modification of his results ‘will: bemecessary for the cases /of rectilinear and 
13245. (Motionof Resisting Medium’ (Comptas 
Réndus;° 174) pp. 183041332,) May 22, Previously gee preceding 
Abstract} the author has studied ‘the! motionof ‘a point ander a central 
force ‘acting according to the Newtonian law, but in: a@emiediam» whose 
résistance’ is proportional to the! velocity. He'now extends: the study to 
more general laws of resistance. He assumes: thatthe orbital:velocity 
cafihot! becom) zéro ‘in’ a finite’ time) or else the! mbving! body»(or: puint) 
would fall suddenty to the centre, causing a) discontinuity: imthe ‘motion: 
He sth tes that’ If continuous as|regards its # derivatives, 
admits at least One finite limit of indetermination when:s becomes infinite 
then the derivatives must admit a zero limit of indetermination:>. Hence 
in an infiftite- time it'is impossible that y should tend to a finite limit greater 
than ‘zefo, while @ also tends towards a finite limiting value.” There are 
then two possibilities: (1) 7 tends to become zero while @ has a finite 
limit, im the path is always concave to the origiti of 
firiite “length, ‘or 2) when’ r tends to become zero, bécomes infinite, 
intfitating’ spira verhent. This second case Holds when the resistance 
num. (Astton. }/34) pp. 61-82,June 5, 1922.)+-An exhaustive discussion 
of a largé quantity of data, some of which was specially obtained, in 
order’ t6 find aft explanation Gf the! difference ‘between’ night and day 
observations, lias resulted as follows. There is a vatying prismatic effect 
due t6 the changes ‘in the strata of the atmosphere; the total effect: being 
essentially @ shift of the meteorological zenith. This shift is coitrolled 
by the temperature, not the barometer. Expressions ‘have been derived 
for the’ effect on observations,’ and ‘when ‘these are. appliéd the “ night- 
day ” difference is substantially reduced: ‘The diurtial term would ‘have 
vanished if humidity and sun temperature had ‘been used in the original 
solution. This term is due to the atmosphere and its law is asin (a ~©) 
dds. OY + 2(a — O) 22 (a + The' ‘system- 
ted, ‘and the observations north and south of the zenith brought 
» ‘better agreement without introducing a constant! Tests of pub- 


results of other observatories, show that the phenomenon is not 

‘Distribution of Velocities of Late-type’ Stars. 
(Nat! Acad! Sti., Proc: 8) pp: 141-146, June; 1922:)+Recent work thas 
made it posdiblé to compute’ the absolute "motions in space of abotit 1300 
stars Of types A7’to M, ‘from ‘theif proper motions and ‘radial Velocities. 
The’ ‘deduced ‘solar ‘motion ‘is tabulated from ‘groups of types “A6'to’ FO, 
G0 to to’ K9, and M;'the giants and! dwarfs in’ the first ‘three 
groups: being ‘separated. “It appears’ that’ the’ declination’ of the: sun’s 
apex Shows a steady incréase, frém 27°; to 44° withadvancing type of 
Stars.” dwarfs indicate a much larger velocity for the sun than 

the stars’ used (fo? reférence,) 


= 
. 
Ma 
az 
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distribution, the shortest : ‘axis being perpendicular 'tovthe” galaxy "and 
the other axes approximately agreeing with those of the! galaxy.” THe 
elongation, of the ellipsoids is largest for bright F stars ‘and decreases 
with later; types; being almost spherical for M stars: The most 

vélocity ‘lies not! at the origin but the first quadrant y 
se 2+ Exchading the ‘very ‘brightest 'F ‘stars 
(may .of them Cepheids), the stars of types A7 to F9 of absolute magni- 
tudes @ to 6, divide themselves into two streams, one coinciding the 


3" sett to 


nearfy coitteidin ag mood 
‘oc Stand’ of high shows ‘tetidency’ ve 
eho comipénents falls heat thie"! 
fatt?'a large proportion of ‘the ‘stars with’ vélécities S 160° 
moving! towafds' the third quadrant and rione towards the first. 
resalt agrees with Adanis and Joy's results.at Mt!"Wilson." [See Abs! 1029 
wt Ob aticfto od? bo bnvotg 
2248) Détermination of Sun's Magnetic Field from the Coronal 
Struchure'and the Constants of Awrova| Boreas: Stértner, | (Comptes 
Retid@ub, pp: 1447-1448, Jund 6; 1922.) Ina previous” paper [see 
Abs. Abe. was the M ‘the sun’s 


'givenva Value of + 700,’ ot velocity Of thé 
The resulting! valués for the force along 


-quatorial plane are 1-2 x 10—’ and 0-6 x of er 
strorigef field found by Hale from the Zeéma ent and 


(Roy. Sdei,) Proc: 101i ‘pp: 280-289, June, 1922) effieet 
of moving’ in an’orbit-tnélined! tothe plane of the Rings isto 
prottucs one division, Mimas should: produce one! ata distance of 
19-05 from Saturn, ‘which closely corresponds with Encke’s’ division: 
Enéeladus ‘should ‘produce a division at 16*-5; but Enceladus is distant 
and ‘its 6rbital inclination small, so this division would be very féeble, 
Radial Motion of Spirals and’ (Astron. 
Out of 29 spirals only’ four show! approdch.'’ A: systematic! recession, of 
$40 ‘kin./sec.is deduced > Nebula) im-lower ‘galactic: latitudes’ terid “to 
approach; and those in ‘higher latitudes ‘to recede.» Brighter’ones (nearer 
or more massive) tend to approach andi fainter ones to’ récedey Dent 
globular clusters ‘inditate'a systematic approach’ of 65 ‘km//sec.’ The 
nttiiber is too small for ahalysis;-but there is some evidence ‘of greater 
veldeity in léw galactic Jatitudes of increasing ‘incteds- 
ing distance; ‘THe deduced solar apices from/théese two’ are quite 
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ing lines are present the temperature gradient might approsch the radiative 


sr together, but the spirals are so. much swifter than the clusters that 
this may be fortuitous and no indication of a connection. Trustworthy 
proper motions of, the spirals used would enable a good estimate of their 


of, Asteroids. Hirayama. (Scientia, 
Nature, 110. p. 58, July 8, 1922.)-—In continuation of his work on families 
of comets [see Abs, 390 (1921)}, the author, considers the various theories 
of origin that have been put forward since. old idea, of an exploded 
planet. was discounted by the wide range of orbits. notion: that 
Jupiter’s disturbing action prevented the nebulous ring in the asteroid 
region. from condensing in a single planet is met by the argument that 
Jupiter’s four great satellites are quite near it and much bigger than 
any asteroid. The theory.of Jupiter’s capture of fragments. from a dis- 
tance is megatived on the ground that many of the orbits do not appreach 


gravitation. . Possibly all the exploding bodies. formed. at .one time, 


resembles the asteroid aystem in many, points. wil 


"2252. Radiative and. Convective. ‘Temperature Gradients. ave. 
(Observatory, 45. pp. 190-191, June, 1922.)—In. a, previous 

paper (see ‘Abstract No. 2254 (1922)) it was assumed that the temperature 
gradient in the reversing layer of stars is determined by convection rather 
than by radiation, and the present note is intended to justify this in reply 
question. , ing various assumptions in order to reduce, 
probable numerical expression, the author shows that unjess the spectrum 
had yery, many lines, the radiation energy which the gas cam absorb is 


fil indi B. 

2253. Observations of Type N pet Especially One with pi Very Low 
Effective Temperature with the Heterochrome Photometer. .C. Nordmann 
and Le, Morvan,: (Comptes Rendus, 174: pp. 1690-1692, June 26, 1922.) 
Continuing work with the heterochrome photometer [see Abs. 615 
(1922)] three carbon stars have been examined: Harvard Revised Photo- 
metry No, 4195, magnitude 6:32; Y Capum Venaticum, 
6-0, and RY. Draconis var. 6-1 to 7> 1. 

(the. mathed ds ‘Tha 
temperatures of the three stars are:renpectively in absolute. acale, 3440°, 
3010°, and 2164°,.. The first of these is:practically equal to.that found for 
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3 solar apex 52° away from one formed from. radial motions, but as: the 
near enough to Jupiter, and that the major axes show very little per- 
turbation. The author favours Young’s suggestion that each family. of 
comets, represents..a separate explosion. He thinks the ,rapid .and 
irregular light variation of many asteroids, notably Eros, shows them to 
v. 
19 
| 
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the. by. Aine 
by Coblentz with. 


necessarily cooler than M stars such as Betelgeuse, contrary 

assumption. The third star, with a temperature of 1877° C., is the coolest 
yet encountered, scarcely warmer than the bright part of a petrol flame. 
with Coblents (see. Abs. 1546 (1922)).—In the course of 


to common 


, eight stars occur of the sixteen 
sensitive A 
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Sirius ...... Ao 8000 12,200 
- Bevélgeuse Het, 3000 2750 
PAndromed@ Ma “4000 700" 


berg by photographic methods has obtained even higher values (2, 000° 


2254. Pressure in Layer in 


Roy. ‘Astron. Soc.,, M.N. 82. 
to M show signs ‘of TiO, absorption. 
these stars is known, the "pressure in its reversing layer 


from the behaviour of these absorption lines, 
of temperature and 


Suthor's method is 


confirmed. 
W. 'W.'B: 


pp. 396-402, May, 1922.)—Stars of Classes 
If the temperature of one of 


can be deduced 


ed that the eéffect 
‘On the equilibrium of TiO, is known. Fabry 


and Buisson [se Abs! 786 (1909)] deduced from the pressure shift # pres- 


sure ‘of between’ and 10 atmospheres for the sun’s reversing layer 
present paper points to a ‘pressure one-millionth of this. TiO, is 
observed ure in thé reversing layer is’ 
that temperature. No other’'c 


in stars so cool that the 
enough’ t6 prevent ‘dissociation’ a 


ont 


pounds appear until much lower since féw other oxides att 
formed with so high’ a heat of reaction, except such as have more 
ators ‘per molecule Al,O;). “The oxides of Ce and Th, ‘especially 
the latter, have higher heats of formation, but have not Yet been found 
to give an absorption spectrum in any star, perhaps on account of high 
rarity of these elements. Titanium ‘is* the 


“weight or pouty 
tenth commonest element. 


Several halides give high héats of reaction 


and’ afé "being ‘investigated. The’ high ‘relative strength of the TiO; 


a 
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spectruit' in some’ cases is another problem, and may be connécted ‘with 
the tendency ‘to variability in such stars as have compounds 
their atmospheres: "Erratum (ibid. p. 494, June, 1922.) 
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2255, ‘Method of Determination of the of 
Ionisation Measurement. H. Greimacher, (Zecits. f. Physik, 1. 
pp. 63~68, 1922.)—The author proposes to measure ¢ 
measuring the same electrical quantity in electrostatic and electromagnetic 
units. The method proposed involves the measurement of the thermionic 

2256.., “The Spectral Ensrgy Required to Evoke the, Grey 
Sensation. I. G. Priest. (Bureau.of Standards, Bull. 17. pp., 231-266, 
(Sci. Papers No. 417},1921.)—The, chief significance of this paper dies in 
the development and testing of an experimental method for determining . 

an objective physical,standard of ‘‘ white light.” The standard. to, be 
is the Planckian (‘‘ black-body’’) distribution,, of, 
required to evoke the hueless sensation of brilliance, sine we 
‘white’ or “ grey,’’ under certain standard conditions stated in detail 
inthe paper. Light,from.a lamp ef known spectral distribution is, modified 
by, fotatory dispersion in a system of quartz plates, and Nicol prisms in 
such a way, that by rotating one, of the nicols;the light emerging from, it 
can be made to assume the spectral distribution of a Planckian radiator 
at any desired temperature between 4000 and 7000° K. Such a system 
is, ,in.effect, a selective light filter of adjustable,spectral. transmissiqn. 

Two.methods of observation.are described: (1) The method of adjust- 
ment. by trial, in which the observer himself adjusts the stimuins until 
he calls the sensation “‘.white.” (2) The method of answers, in .which the 
operator, conducting the experiment adjusts the stimulus to correspond 
to certain fixed temperatures of the hypothetical Planckian radiator and 
records the observer’s reactions as ‘‘ blue,”’; “‘;white,’’ or“ yellow,’’:as 
the-case may be, The latter method proved,to be the more satisfactory. 
Experimental results.are.given from four observers, The average results 
of these observers indicate that ‘‘ white light '’. may be, represented: 
(1) Theoretically, by the light from,a wig radiator at a temperature 
of about 5200° absolute ; (2). practically, fair by 
average.noon sunlight at Washington. It,is, however,, 
extensive Statistical investigation... riot to 
reid Yo ns ov oF 

(Am, Acad., Proc. 57; pp. 365-874, June, the 
spectrum of, a. Cd spark. in the, interval \ 3600-2500, were, taken, from 
several stations where the air path ranged from .160, to 8000, metres... The 
apparent .absorption for the. shorter wave;lengths was very .marked .as 
the distance between the source and the spectrograph increased, A method 
of photographic photometry similar to that devised by Stetson to deter- 
_ mine stellar magnitudes was used to measure the changes in relative 
intensities of the lines as the air path was increased. The values of the 
relative intensities of the spectral lines were plotted with the curve for 
VOL. xxV.—a.—1922. VER 207 
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lower region of the atmosphere is negligible, but molecular scattering ‘will 
not explain the magnitudes df ‘the effect as has been previously supposed! 
The. absorption of jighttin this !regioh of spectrum by ‘long éolimnis 
of oxygen and loss ‘by idnisatiot ofthe air may account for the observed 
attenuation. :Over\a hundred photographs df the ultra!violet spectrin 
of. Gd spark. were taken at>warying distances fromthe source!‘ ‘The 
spark between Cd 'terminals in| parallel with ‘a suitable capacity was pro 
duced By on a 60-¢ycle; -110-volt! circuit: The 
apparatus for phétographizig ‘the spectra consisted of an‘ objective prism 
arfangemetit+a bok containing! a large 60° quartz prism) qtartz tens 
about,-8 in. diameter: of | apprdximately' one metrev focal 
mountet. behind the prism, and a:holder for the photographit plate oA 
small telesedpe' was attached’ permanently to: the bexto aicd> in! getting 
the apparatus isito line’ with the alistdnt source! The adjustinent wis 
not changed: until a numberof photographs Hath 
investigations lead ‘to ithe conclusions :+1 It seems ‘that 
the Aower atmosphere is practically free from ozone. 2. Molecular 
scattering alone will not account for the attenuation of the tah wave- 


lengths from! distant terrestrial ‘sodrcés:" Absorption ond 


scattering. The issthermal lever of our dttiosphere probably Gontains 
whieh the’ limit ‘Of spectrum in the 


59288. Chin of Barium Crowm aud’ 


rica, J. 6. pp. - 
Gives fof th the three radii of a cemented 


the’ data for objectives cortectéd ‘for’ spherical Chromatic 
using a barium crowf whose partial dispérsion ‘in relation to refractive 

ex is shown in an auxiliary table. 


data for of ape for s berration and sine 


aiff 2259. On Optical. Systems ‘for Re ailing: Sonal 
Mirror Deflections., Moffitt... (Optical Soci’ America; 
pp. 494-499, July, 1922:)—The shortcomings: of the! various: deflection 
reading devices, use. with plane mirrors, are considered; use of 
an ordinary smailreading télescopé leads to a restricted field of View, 
this being due. to limitations in size ofthe mitrof (whieh are 

im order to reduce the moment of inertia of the moving parts), 'todiniitation 
in the size of the objective, or to both these causes. The mirror limita- 
tions on. image brightness cannot be eliminated, except by irkcteasing 
the sizé of the tmirror;) but proper design of »the/telésdope: the 
visible’ field. to: be: -enlatged. negative: field lens ins the ocular 
field lens helps considerably, and ‘many of) the Supplied 
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be increased, the focal length of the objective being made greater, the 
telescope advanced towards the! mirror, so ‘that the angle subtended at 
the mirror by the objective is increased, and the ocular modified to get 
the desired magnification and pupil position: It may!not be necessary 
to increase the size of the objective to get this result. A correctly designed 
objective may be ‘mounted on the galvanometer or other instrument, 
near the mirror, and a special ocular may be mounted on the scale support, 
so as to eliminate mirror and) objective limitations of ‘the felt of view, 


tion such that crosswires can be dispensed with; cross lines ruled on the 
flat: surface of the field lens being used instead. The field lens must be 
of considerable size; but may be marrow in the: vertical direction, so 
that it does not obstruct the view of the central portion of the scale. A 

OA. 


2260, Schwarsschilé’s. Sextont with Artificial. Horison. Chrétien, 
(Rev. d’Optique, 1. pp. 232-235, May, 1922.)—A description is given. of 
a sextant designed by Schwarzschild particularly for use in aircraft, - The 
artificial horizon is provided by a spirit level, the air bubble in which is, 
by means of a collimator and fixed mirror, seen in the sextant telescope 
at the same time as the object under observation. The essential feature 
3° e instrument is that the radius of curyature of the level is equal to 

length of the collimator, so that the image of the air bubble 

ected by the mirror at the top of the collimator is projected to infinity 

its objective in the direction of the true horizon of the observer. The 

of ordinary marine sextants. Diagrams are given to show the construc- 

tion of the instrument, to which a te is attached to ea 
balancing in a vertical position. . 


* 2261. J. Guild. (Opiical 
Trans. pp. 205-216; Disc., 216,’ 1922.)—The. use of a portal 
ment of the fraction of the incident light transmitted by an optical 
instrument, or reflected by a mirror or system of mirrors, and’ for the 
measurement of the relative brightnéss!6f different parts of the field ‘of 
view Of an optical instrument, is described. The instrument employed 
is a Wanfier optical pyrometer (Cambridge and Paul Inst. Co.) with some 
modifications to render it suitable for such work. An addition to the 
tion of the tO . AUTHOR. 
Nodal Teshing ‘Photographic: Lenses. 
Smith and, J. S. Anderson, (Optical Soc., Trans. 23. 3, pp. 188-196, 
1922.)-—The nodal slide is only convenient for the examination of lenses 
over their entire field when these are of normal type. _ Collimators and 
lenses should in. general be directed to pass through all useful light as 
symmetrically about their axes as possible. Failure to secure this condi- 
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Some control can also be obtained, by proper design of the optical system, 

over the form of the calibration curve. The use of a large Kellner ocular 

is advocated, with simple lenses of about 10 cm. focal length, and separa- 
Vv. 
19 


tion. may lead to an underestimate of the excellence of good lenses: as 
well as an underestimate of the gravity of the faults present in bad lenses! 
The nodal slide may with advantage be supplemented by suitable linkages; 
which enable all the specia) conveniences of the nodal slide to be retained) 

2263. Rotary Orientation. R. de 
Mallemann. (Comptes Rendus, 175. pp: 161154, July 17, -2089.)— 


to Langevin and recently verified: by Pauthenier.. The theory of orien 
tion is extended to the) case: of molecules optically active; as the rotary 
power is found: to depend wpon parameters connected to eath kind ‘of 
molecule and functions, of their respective dissymmetry. If an electron. 
attached to am atom is considered, the forces acting on this electron 
depend on the nature of the internal luminous field to the body h” and on 
the structure of the atom, and these forces can’ vary with the direction 
of propagation of: the wave. The equations of: moment of an’ eléctron 
with respect tothe molecular axes are given; and the con¢lusion obtained 
that the medium propagates, without deformation, 
(Optical Soc. America, J. 6. pp. 461-475, July, 1922.)—An interesting 
annotated résumé of some of Huyghens’s results, of very modern 
In his annotations:the author ‘writes thé well-knidwa ctiterion 
that foram aplanatic surface for rays from a source J ‘to converge tpon 
a/point J’ in a second medium of relative refractive index n, the réduced 
path from Jj to J’ throegh any point P of the surface is constant, or 
(PF) (PJ) = const, ‘asa. (PJ) (PJ) = const); and” his 
2265. Theory of ‘Vision: oH. By Ives. (Optical ‘Soc, 
America, J. 6. pp. 343-361, June, 1922:)-—The author first reviews conchi- 
sions derived from the work of previous experimenters. | Among the most 
important are :—(1) For all wave forms:critical frequencies plot against 
logarithms of illumination as parallel straight lines. (2) If flicker range 
is .varied the amplitude, enters as a multiplier of illumination)’{3) If 
ratio. of exposure to_obscuration.is varied the critical speeds are approxi- 
mately the same for) complementary openings. These relations may be 
expressed. in, mathematical, form. At low intensities, using’ short- 
wave radiation, critical speeds are independent of intensity and vary 
only with, wave form. The author next discusses previous theoretical 
treatments of the problem, and endeavours to frame a theory of visual 
response which would lead to the established critical frequency relation- 
ships.) Three steps in the ‘process: of perception of‘ flicker are assumed : 
—(1) A photochemical reversible action such that the equilibrium value 
under steady illumination is proportional to the logarithm of the stimulus; 
(2) a conduction ‘process, according to. the Fourier. difftsion law; (3)'a 
pereeption process such that the time rate of change of transmitted 
must! exceed a certain critical’ value. The theory is' developed 'mathe- 
matically, and the conclusions to which it leads are illustrated by numerous 
diagrams. The most sérious objection to the theory is that the logaritlimic 
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relation, between illumination and icritical frequency is due! to the special 
type af iconductiom process assumed > itis more likely to be a consequétice 
of. the logarithmic, delation bétween$timulus and! response. : In’ atidition, 
the processes assuimett may appear somewhat complex thotigh this intpres: 
stem sis due to the mathematica) treatment rather than to) the’ processes 
which are themselves simple and J. D. 
New. Radiation! of Short Rebouls \(Gomiptes 
June 6, 1922.)+-Ai description has previously 
given .fAbs; 656 (1922)) of: ¢éxperiments ptoving: the existence of 
traversed by an dlectnic current, and it was shown how the wave-length 
could, found... Further. éxperiments: with regard ‘te the absorption 
of, the; rays iby celluloid have) shown! them to wave-lengths of ‘the 
order.of 300 to 360 A:U.,.and consequently they ‘belong to the tultra-violet 
region, studied by Millikan, -The) principal property of ‘the rays is the 
ease with, .which:they are absorbed by all substances. The coefficient 
for sis. about: For, celluloid: it): approximates to 
10, while for fluorine it is: about: 105. ‘With the sarhe apparatus 
anid different experimental: ¢onditions, radiations -have »been obtained 
which are not so easily absorbed as the above, ane veane> ene te 
studied by: Lyman) OAL W. 
2967... Refeaction.of Pencil, of Light. (Comptes Rendus, 
pp: 4639-1541, June 22, .1922.)+- Describes a method for obtaining 
‘at a surface. on oviinle: to surthernt T. W. 
2268. Molecular. Ri de Malle- 
mann, (Comptes .Rendus, 175, pp. \263-265,. July. 31, 1922)—This 
mathematical paper first considers rotatory power, which a previous 
investigation has shown to be a function of the molecular coefficients 
of optical:activity;! next fie refractive ‘index receives ‘attention under 
the) assumption of isotropic rotatory! power ‘finally, birefringence: is 
2269 of Uniaxial and Biaxial 
Crystais by. Superposition of Elliptic Pencils! J. We N. Le Heux, 
(K. Akad. Amsterdam, Proc; 25. 3 and 4. pp. 81486, 1922.)~A continuation 
ofptevious: work {Abs. 1984, (1922)]. -The\ present’ paper explains how 
hyperbolas,, lemniscates, be:ebtamed by the 
sets! of ellipses. "Superposed -harmonograms are 
(Eastman .Kodak Co. Research Lab. Comm: No. 189. | 44. 
267-273; Paper: read. before combined! meeting: Am. 
Phys, and. Am) Assoc. Adv: Sci.; Toronto, Deo, 
(1). that ithe necessary .and. cient: condition: a: silwershalide: grain 
to, ‘be, affected,i.e,, to be made developable | (entirely or in part), is that it 
should, absorb light-quanium and)(2) that. grain idoes absorb a 


light avantum shenewer iis fully hit by one of ouficiently high frequency 
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or a wave-length not exceeding @ certain value the criticabwave 
length, .as known Phote-Electricity.» Bt follow$;that: grains 


be,equal in, size where is the number. offigraing: hit, 
isthe number of grains in area S, mis the num ber of light-quartta reaching 
formet “expression” wher 
n separately’ herive! fot ff summed 
to zero) ta) by different’ grain” 
Dileeths!axitical A. A,’s, or (b) by possible finite transversal dimensions of 


the light-parcels or quanta, assuming that a quantum becomes ient 
affecting W grail | if it stfikes it fully ; 
‘elated to one another! The number of dev 
k, would therefote'depend oni’ the grain site ie.’ the grains 


the greater the “‘ speed ’’ of the plate. Experimentally, a weak light for 
dbhort time affects a lithited! number of gtains ; which favourya 
dist¥bution of énérgy ‘in! the! iniciderit ‘Hight the’ ‘discrete Lighit-qi 
hit ‘now this, now that grain of Halide: ’ The numerical banged er 
and ‘Righter confirm the’ forégoing formulz, bn the basi® that chin 
A. P. H. Trivelli and Ly Righter. ( 
Reseatch Lab. Commi. No. Phil. Mag 44! ‘pp: 2524256; 
July, 1022.)—Preliminary experimental data, which’ confirm the: 
on‘ basis ‘mentioned in the preceding 
On Varkations Critica? Opalescence with the 
and: the Nature of the) Liquid Studied. Andant) (Comptes Rendas; 
174) pp: 1541-1543, June 12, 1922.)—-This subject has been partly dealt 
with in a previous note [see Abs. 2082 (1922)}, where the critical opalescence 
was shown to'vary with temperature and with the wave-length ‘6f the 
indi@éit light. ‘The'present paper investigates the itifitenée df thé tube 
charge and the nature of the liquid. The conditions chosen were falling 
temperature ‘and’ monochromatic light. E mental details aré ‘bri 
deseribéd/° Sectidh I the influente ‘of tube tharge, the 
beihy defitied by the ratio Dat’ 18° C.-of liquid Voluite té that of 
vapour contained in ‘thie tube. Phe temperature T’ of teniscus returti 
inl Natterér-tube found to be’a ‘parabolic function of D, and for’ 
between’ the values ‘and 6°71 tan be expressed by the’ équati 
Tr 190°, "044. 12: 76D “From ‘the curyes showing 
of opalescence with, temperature, there, exists between, Ty, and. the 
temperature, of maximum, intensity Ty a variation whose value) passes 
(0+02°), for charges near, to, 0«50,., For, ether, where 
33,0; 42,, the ce.,.commences at the. maximum, 
Al deals wit influence of the nature.of the liquid,, and. gives 
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the results of a systematic study of the relative opalescences of ‘the 
4 acetates of methyl, ethyl, butyl, tubes havitig the sariie 
charge ‘and’ near ‘to 0-60. ‘The ‘two latter liquids, which ‘are ‘isomiers, 
show no differences, but the opalescence is appreciably miore intense 
and its extent “more pronounced in ‘passing from the first to the fourth 
of the above series. Within. 0-20° the temperature maximum 
intensity the intensities are sensibly proportional to the squares of, the 
molecular weights, but in the immediate neighbourhood of the critical 
tanger In the previous. paper, the 
regular variation of opalescence with temperature and, wave-length 
experiences a strong perturbation in the immediate vicinity of the critical 
temperature, and this is also found to occur for the variation with the 
nature of liquid taken. The idea is thus confirmed that true opalescence 
Physik, 9. 5. pp..259-266, Some 


"9274, Spectral Study of the of Saccharose, 
(Comptes Rendus,. 174. pp. 1633-1634, June 19, 1922.) 
~The spectrum obtained, whem saccharose is broken, in the air and at 
the ordinary pressure, before the slit of a spectrograph is discontinuous, 
and is composed of almost all the constituents of the second positive band 
Spec of nitrogen and of these only. The triboluminescence of saccha- 
rose is, therefore, due to a discharge taking place in the air between two 
solid particles which have just been suddenly separated and are‘electrically 
charged, This, appearance of electric charges, is not surprising in view 
of, the pyro-electric properties of the sugar, although it cannot be stated 
that the triboluminescence is itself a pyro-electric effect. The luminosity 
is greatly increased if the rupture; of the saccharose is carried outiat.a 
pressure between 4 and 0-1 cm. Triboluminescence is observed also 
when the air in a partially evacuated tube containing sugar finely powdered 
tle 7 | doom. 


9275. Vacuum Hot-Sperk Shactrum of the Extreme éalet 


R. A. Sawyer. (Astrophys..J. 52. 296-800, Begs 


On the Curve of. Encegy Distribution in. the 
ihe S olay Spectrum. C. Fabry and H..Buisson: (Comptes! Rendus, 
175. pp. 156-159, July 17, 1922.)—Difficulties attending the direct ther- 
mometric measurement of the energy distribution in a continuous spectrum 
explain how the energy curve is not well established in, the.region of 
short wave-lengths where feeble energy is accompanied bya strong 
a Abbot’s measurements, the most 
those on the spectrum, are very uncertain in this region 
aout authors have employed a less direct method, but one more 
of application, whose principle is to utilise a comparative source of ey 
energy ‘curve: Few researches’ aré ‘available, the best ‘being’ those 
Cobléntz ‘on the acetylerie flame and ‘these unforttinatély do 
to the ultra-violet: ‘Fortunately, however; the radiation law’ of ‘the black 
VOL. xxv.—a.—10922. 
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now: well known, andthe properties. 


a comparison’ source: the positive crater of; the electric arc, has, bei 
whose absolute temperature is_3750°. Comparison between 
| solar and arc spectra has been made by photograph. | A brief re 
“Of experimental procedure is given, and a table of results included 
wavelengths rariging from 3040 to 2022. (In the, observable limit of 
‘soley spectrum, the: energy curve approaches that. of a.black body 
6000". The ehiergy ofthis part the spectrum before, its, 
“by the atmosphere is considerable, and mach greater. than 
assumed. ‘For 2022, the:atmosphere traversed vertically only. 
- 9776000th of the incident radiation to pass.; Below ,2900 observati 
Tonitation' and Absorption Effects in the Electric Furnace. 
Proc..8. pp. 123-125, June, 1922. 
fAlbs. "1680 (191 4)) has shown. that the Rydberg. constant .N occurring in 
‘the formulz for ar¢ lines is changed te 4N for enhanced lines, . The condi- 
pictured by Bohr’s theory isi that the enhanced lines are produced 
‘by atoms which have’ lost. one electron, while the normal atom emits 
the arc lines. . Recent work by Saha (Abs. 90 (1922)} applies the relations 
‘recognised in physical chemistry. to the case when the normal atom is 
‘changed an“ibnised: atom with an electron set, free. definite 
‘equilibrium is considered as established, represented in the case of calcium 
‘by Ca ‘Tt follows from this that.if, we add a large su 
‘of from séme substance which becomes ionised more y 
than calcium, fewer electrons from the calcium can exist in the free 
‘and the proportion of Cat.atoms becomes less, with correspon 
‘weakening’ of the’ enhanced ines relative to the lines_of the normal 
In'thé electric furmace, the enhanced lines of some substances 
‘be produced faintly [Abs. 1064 (1921)), and the effect of a mixture 
with an easily ionised substance may be tested, under the same conditions 
‘of ‘temperature:and: pressure for the mixture as for the pure substance. 
_ Experiments have been carried out in which both emission and gbsorption 
were’)comparedin this way, . 
The wpectts af: calcium; and istrontiem, showed i, cach case a decided 
of the enhanced lines when. a,mixture of either element with 
‘potassium or Casium.was examined, while the arc. lines were unaffe 
‘Sodium, whose ionisation potential is nearly the same as that of. 
‘produced no -weaking of ‘the barium .enhanced lines. The experiments 
‘thus support the view: ef an equilibrium between electrons and ionised 
-atoms, which may be disturbed by an added supply of electrons, Certain 
experiments showed that the iron spectrum showed no decided difference 
‘between the emission and absorption. spectra at the, same 
-except a8 to the production of the ultra-violet spectrum. .. For.the-emi 
definite limit»is set by, the black-body radiation 
‘température, ‘but thé'vapour is!able to absorb radiation of much 
‘walvedength:.” One ‘feature of Saha’s. theory is.that a vapour too, cod! to 
‘emit should be able'to absorb the lines of the principal series... This was 
‘tried with: the ‘strong flame lines. 44227, 4607, and.A5535 of calcium, 
“strontium, and barium respectively. .In each case a temperature was 
‘found at which; no emission:could be detected, but when white light was 
xxv.—a.— 1922. 31 
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the furnace the lines appeared. 
thése favourable lines the view of Saha is thus confirmed, Other 
experiments showed that a high temperature is: required: to, produce the 
subordinate series*absorption lines. The general character of the absorp- 
_tion phenomena in the furnace may be described as in general a. ceversal, 
rhen white light is passed through the tube, of the emission, spectrum 
“at the same temperature. Exceptions: are’ found in» the easily, excited 


gi Connection between the Spectra of lomised 
+ P. Zeeman and H. W. J. Dik. (K. Akad. Amsterdam, Proc. 25. 
4) pp. 67-80, 1922, )—AKossél ‘and) Sonimerteld (Abs. 12017 (1919)) 
given displacement “law connecting the’ spark/ spectrum. an 
‘element with the arc spectrum of the element preceding: the periodic 
Thus there should be a connection’ between ‘the spectra of ionised 
and argon, sirice Gn the Rutherford-Bohr conception, of the 
obtained ‘when a-potassium atom loses one 
electron must closely resemble that of argon. New measurements have 
wave-length table is given. It is found’ that the lines observed, show 
ities ‘Similar to those obsetved ‘by Rydberg in the red. spectrum 
argon, sets of lines with constant frequenty differences being obtained. 
The while the relations ‘for argon are B= A + 846+1, C = A.-1049°3, 
A’ + 2256-1, those found for ionised potassium are Q:= P + 847, 
Siu P+ 2542 It thus appears that. the first spark 
of potassium is somewhat simpler than the'red spectrum of 


59 
Op OR. Merton: and Ni Hartison.) (Roy: Séc,; Proc. 101. 
Ang. 1, 1922.)—In a previous'paper [Abs. 866 (1921)}.the 
litation Which the resolvirig power of ‘a spectréscope imposes. on the 
accuracy of wave-length’ of unsymmetrical. lines) was 
senile. “The present paper discusses the effect. of“ drift’ of the 
spectrum under ‘examination ‘across the photographic plate, owing to 
cal displacement of the apparatus, ‘or! varying temperature, or 
2280) from Diffraction Gtatings. 
‘W, Meggers and C: 'Ci-Kiess, 11. Theory of Lyman Ghosts, C. 
Periodic ‘Evrovs in’ Ruling: Machines» JacA. 
cal America,’ J. 6. pp. 4194442, July, the, first. of 
papers a ‘detailed description is given of an investigation of secondary 
ectra (Rowland and Lyman ghosts) shown by two 6-inch curved. gratings 
“by Anderson’’on Rowland’s machine, and) by two other gratings 
The second paper gives ai complete. analysis 
“which“expldiris ‘the’ Lyman ghosts as due to.a double pesiodia in 


; sfore it emits) and in the ultra-violet region beyond the limit, at)the 
given temperature, of the black-body radiation. In the latter ..case.an 


A “827 


othe ruling of the gratings. In the third paper ‘Anderson discusses tlie 
probable sources of such periodic errors in ruling machines, Th the case 
of five’ gratings ruled on Rowland’s 15,000 machine, observations have 
shown the existence of a double periodic error, the short period error 
it each case having the same’ value’ 5; while the long peri iod erfot-varies 
Between! 277 and 848. fle ahore od error 
‘is probably connected with the fact that the driving belt of thé machine 
“makes 2 revolutions ‘for each 5 cycles of the machine; dnd the upward 
‘pull exerted by the belt on the machine may vary soniewhat ifthe belt 
is not of uniform thickness, owing to the small diameter inches) of the 
‘driving pulley. Slight variations in the length of the belt due to stretching 


tions of Emission; St. Procopiu. (Comptes Rendus\' 175. pp. 217-219, 
1922.)--Gramont and ‘Hemsalech have drawn attention the 
‘variations of the arc spectra of metals with low fusion points;‘when the 
‘arc is formed between the metals themselves, wet or dry, and not between 
carbons containing the metals. The chief difference is'in the appearance 
of spark lines (Abs, 1981 (1921)}.  Procopiw has «studied"the mereury 
are én vatuuo, using a quaftz lamp. For the arc’in various media two 
concentric tubes containing mercury have been used, the inner one being 
of quartz. ‘With ‘the vacuum arc, using small currents and voltages, 
ore Daly and can only be re-established when the 
lamp has cooled. | By starting it'a number of times, however, it is possible 


extremity of the ultra-violet, up to 2191, than when a lamp has been 
burning for one or two hours, with a high voltage and current, and the 
density f'the mercury Vapour is large. ‘In both classes of specttam the 
‘kathode spectrum has more lines than that of the anode, and in the second 
continuous spectrum. — 
In air, water, aiid, all, in’ the’ two’ 
dary series are affected. The triplets’ 5460; 4358, 4046 (II' secondary or 
‘sharp series, m = ¥), 3341, 2893, 2752'(11, m = 2), arid’ 3663-3650 (I secon- 
or diffusé series, m = 2) are not sensibly affected. The terms of a 
somewhat higher order are much widened and énfeebled, the line towards 
the violet being most broadened. The last terms of the series: a 
m = {I,m = 7) disappear completely: Line 2587 /is. rev 
air, ‘water and coal gas, with a hot’ate. Some lines become stronger 
fact’ be’ relatedt to Boht’s theory, 
“The high order’ lines*in a’ series ‘ate die to large orbits, and ‘can only be 
‘produted'if the space etween' midleculés is sufficient, as. will be the cdse 
in ‘the low current vacitum are, and before the lamip has got hot and the 
vapour dense. broadening of the'rays' may be’ due'to an intermole- 
‘Gular electric field;’' A field has a greater’ effect ds ‘the ‘pdsition of the line 
“in a seties becomes higher)’ The same hypothesis may explain the broaden- 
“ing of the lines néaf the’ kathode, since here there is strong ionisation, 
‘to shotk, and 90 'a strong intermolecular electric field. “It appears 
VOL. xxv.—a.—1922. Sul VAX OV 
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then, that to obtain. missing terms in the spectral series of metals the 


Contribution to-the Inauguration of Inlernational 
Standard Wave-lengths. F. Muller... (Zeits. ;wiss. Phot. 22. pp. 1-20, 
June, 1922.)—The paper contains data of standard wave-lengths which 
are reliable to the third decimal place. In the experimental investigations 
a series of error sources have been found which influenced .the second 
decimal place of previous: values, and certain groups of iron lines were 
discovered to be only accurate to the third place under special experi- 
mental arrangements for the electric arc. The pole effect is responsible 
for a displacement of lines in various parts of the spectrum, and) reference 
is made to the work of Gale, Adams, St. John, Ware, and Babcock in 
this connection. St. John and. Babcock, in attempting to eliminate the 
pole effect from the source for secondary standards-of wave-length, found 
that the disturbance was completely removed if a horizontal zone (only 
1} mm. wide) of a vertically installed 12-mm. long arc be used as a source 
_of light with a current of under. 6 amperes. The work of the 1919 
Committee on Standards of wave-length of the International Research 
Council at Brussels is briefly described, and prominent ‘gaps in the green- 
yellow and lack of standards in the ultra-violet referred to. _The author's 
own researches are then detailed. Section 2 describes the experimental 
arrangements adopted, and section 3 the various conditions adopted to 
secure a relationship between line width and intensity. Section 4 contains 
_a@ record of measurements with very complete tables of data. The paper 


concludes with a criticism ot ‘international standards in. the region 


f. Physik, 10. 6. pp, 300-402, 1922.)—Describes a monochromator for 
‘alteration of wave-length is achieved without change of deviation,. the 
constant angle between the collimator and telescope being 128°.) The 
prisms are of such a size that the whole aperture of the objective (30 mm.) 
_is used. The construction of a smaller model,,and of a large model for 
_high illumination is described in the paper. 


2284. Spectra. of ‘Sparks in Water. “L, and E, Bloch, (Comptes 

| Rendus, 174. pp. 1456-1457, June 6, 1922.)—A etudy was 
of the spark spectra under water of the following metals ; 

Tl, Cu, Ag, Fe, Sn, Pb, Sb, and Bi. The region dealt with was 
A.U., and the optical and electrical arrangements were 
throughout. An oscillating spark was used, the frequency 
neighbourhood of 570,000. . The observations agree with 
earlier workers in, certain respects, but in many 
or extend them, (1) The intense continuous spectrum 
ies the production of sparks in water,'and which appears 
independent of the metal used, becomes attenuated, and finally 


Hie 


Vv 
1 
Mmsappears aS the quency ivy it 
appears to be due to hydrogen, and has its origin.in the centre ofthe 7% 
spark. (2) The metallic lines are sharply divided into two classes: ~ 


(4) the black lines or lines of emission, and (b) the reversed linés or absorp- 
tion ‘lines. The black lines, which exhibit the Stark ¢ffect, also originate | 
from the central part of the spark, while the reversed lines are due 'to 
by the layer of vapour surrounding the spark. '(3) Increase 
of the self-induction causes the continuous spectrum to disappear, and © 
at the same time causes lines at first reversed to appear as emission lifes. 
(4) As a general rule, the emission lines are all ‘‘ spark ’’ lines, while the 
reversed lines are“ arc’ lines. Certain very strong spark lines, 
such as séme of the Ca atid Mg lines,’ may appear partially reversed, while 
cértain ar¢’lines (Zn, Hg) are sometimes’ reversed, and at other times 
emitted. (5) In the spark in water some arc lines (reversed) appear 
which do not exist; or exist very faintly in the spark in air. The spark 
of iron in water, for instance, gives by its reversed lines the ' 
“negative of the ordinary iron arc spectrum. (6) The spark: spectra ' 
in water give with exceptional sharpness and intensity among the reversed 
lines the ‘characteristic lines of the flame spectra (de Watteville). © These 
are the 15 — lpg lines of Zn, Cd, and‘ Hg (AA3076, 3261, 2536), the 
1S — IP lines of Ca and Mg (AA4227, 2852), etc. Generally speaking: 
there is a complete analogy between the spectra of reversed lines of the 
under-water spark and the flame spectra studied by de Watteville. The 
under-water spark furnishes a ready means of discriminating’ between 
arc and spark lines, and so facilitates the investigation of spectral regulari- 
ties. From photographs of the spectra of tin four: doublets have’ been: 
found with constant frequency difference about 625, and in the spectrum | 
of copper several new combinations have been found: 


2285. A Non-polarising Spectrophotometer. “Bull. “(Optical 
Soc., Trans. 23. 3. pp. 197-202; Disc., 203-204, 1922:)—The paper deals 
with a form of spectrophotometer in which uniform monochromatic 
patches of colour are compared, instead of the more usual arrangement’ 
of two portions of a spectrum. A spectrum’is arranged so that the upper 
half has undergone selective absorption by the material under test, and 
a narrow region of the spectrum is selected by a slit. A’ split lens then 
forms two images of the dispersing prism’ face. These images are brought’ 
into juxtaposition by means of a rhomb-like prism with slightly unequal 
angles, which corrects the divergence of the two beams produced by the 

2286. Om the Masses of Particles which: Emit. the. 
Monoxide.:, M. Duffieux. (Comptes Rendus, 175. pp. 159-161, July 17, 
1922.)—-Assuming that the width of! the. spectral pencil emitted by a 
luminous gas is entirely due to thermal movement, the limiting order 
of: the interference fringes. which may be obtained from these: ‘rays: is: 
given by the formula, N = k»/M/T, where T is the absolute temperature 
of the gas, M ‘the mass of thé Tuminous particles, and a numerical 
coefficierit, This formula has been’ utilised by several workers for the 
determination of M [see Abs. 1256 (1915)}; ‘and the present author now: 


For nitrogen the results obtained confirm those of Hamy, 'N being found’ 
between 240;000 and 280,000, which has enabled a conclusion to be drawn 
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atom, M = 14, In the spectrum of carbon monoxide, one band.is emitted 
by carbon and 4 others by the atom of oxygen, M= 16. ‘Such bands 
cannot be attributed to the complete molecule of carbon monoxide, but 
to its decomposition .products, viz. the free atoms of carbon. and 
atoms. H: H. Ho.. 
2287. Sharp Lance swith Short Exposwres by the 

Method. H. Kustner... (Phys. Zeits.. 23: pp. 257-262; July. 1, 1022.) . 
—The author describes a new experimental arrangement whereby it 
is possible to,employ a wide-angle X-ray beam, to. radiate a cylinder of . 
. crystal powder (Debye-Scherrer method) and yet obtain very sharp. 
short exposures. 


2288. Series Isotopes. P. 
(Nature, 109. pp. 745+746, June. 10, 1922.)—It appears to Ehrenfest 
that.it is not certain what should be theoretically expected in the case 
of the spectra ‘of isotopes. Bohr’s formula for the change in the frequency v 
due to the motion of the mucleus has been applied by him only to the 
cases in which a, single, electron moves around the nucleus, namely, to 
H and He+.. Recently the formula has been also applied by various 
authors to the calculation of the difference between series spectra of 
isotopes; this means to\atoms in which several electrons move around 
the nucleus. There appear to be as yet no investigations of the equation 
which must for these cases replace Bohr’s equation 


7. 


vg t +m) { MyM, + m)}..(1), 


where M;, Mo, m are. respectively the masses of the nuclei of 
the isotopes and of the electron, v,, vg being the, frequencies of 
corresponding lines. For the case of one electron only, equation: 
(1) follows immediately from the well-known transformation of 
the “‘ problem of two bodies’’ from absolute to. relative coordinates. 
For several, electrons there is no similar simple transformation. The 
“‘ radiating ’’ electron compels the remaining electrons to execute motions 
of reaction, which also influence the nucleus. It may be possible to 
derive a sufficiently approximate formula for the case of the p- and 
d-motions of lithium. This must, however, be very difficult for the case 
of the 1-6 S path. An example is given to show that at all events ¢qua- 
tion (1) canriot’ be true in general for atoms with several électrons. 
_ IN. Bohr (ibid.) assumes that the electron connected with the emis- 
sion of the series spectra, although during the larger part of the revolution 
it remains outside the configuration of the electrons in inner groups, 
will nevertheless in certain states penetrate into the interior of the atom 
during its revolution {see Abs..1212,(1921) and 266 (1922)]. The fact, 
that the electron in the inner. loop of its orbit is subject to large forces 
is of preponderant influence as regards the fixation of the energy in the 
corresponding stationary states of the atom. For such a motion the 
effect of the nuclear mass might differ essentially from that estimated 
from an examination of the mechanical properties of the motion in the 
outer loop only, and the question arises: whether ‘the mass effect is suffi-' 


ciently large to account for the discrepancies observed 
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to ‘settle without a closet inwestigation, 
it Would Séaredly appear probable that the answer will be affirmative. . 
The pettétration of the series electron deeply into the atom dering a short 
iriterval Of its févolution may’ possibly Ae Wee, 
X-Ray Electrons.” Ri Whiddington, (Phil: Mag. 43upp. 
1126, "Fane," x -rays are incident on the surface .of any. 
high*spéed electrons’ are ejected, The speed of such electrons. 

wag ‘first thea#tired By Dorh in 1900 and Innes in 1907,-and it appeared. 
froth “thelr tésults that the speed lay between 6 and 8 x 10° cmifsea,- 
ahd “was indépendent*of the intensity of the X-rays.’ Later experiments, 
by the auttior, however, in 1912 (Proc. Roy: Soc.) showed that the ejection, 
speed ‘was ‘néarly eign te where A is the atomic weight of the, 
elément ’sipplying the X-rays. The method employed in réathing this. 
result; ‘was, however, approximate and the present work was under-. 
taken ‘with an improved arrangement to obtain a 
(Phys. Zeits. 23. pp. 262-255) June 15, 1922.)—The author has determined, 
experimentally the’ critical voltage necessary to excite the’, radiation. 
in Carbon and’ boron. For carbon 285-2090 volts, and for boron 145-150- 


~Reflection of X-Rays by Crystals.. R. Darbord,.. (J.de Physique 
et ‘Ie’ Radiuni,; 3. pp. 218-220, Jane, 1082.) 
of: reflection of ecyntallina surfaces, ., A, B, 
(2992; Direct Determination of the Wavelength of X«Rays.- 
et le Radium, 3. pp. 212-217, June, 1922.)—The.method. 
described involves the reflection of a beam of monochromatic A ays 
from two. crystal surfaces in succession ; the two surfaces being slightly 
inclined (at angle @) to each other. Two reflected. beams, are, 
on the photographic plate, inclined ‘to each other at an angle @, which 
results-in a phenomenon of partial interference—analogous to Fresnel 
miftors if} parallel light. The author calculates the regen of the 


5 yay theQuantuin Theory. “a. Smekal. 
(Zeits. Physik, 10. 6. pp. 276+302, 1922.)—A_ theoretical .paper;: not 
suitable for concise abstraction. The author deals with the problem,,of 
radio-active disintegration on the basis of the quantum theory and makes 
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wave-letigths Certain’ lines’ in« the: spectra. of) lead ‘isotopes, } which 4 
aré yet much latger than: those. to. be, expected 
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2294. fo-Tnfluence the Random Direction of, a-Porticle 
G. H. Henderson. «(Cambridge Phil. Soc.; Proc: 21. pp. 56-58, May, 1922.) . 
—In a récetit/paper by J. L: Glasson: (Camb. Phil, Soc. Proc. xxi. 
1921) attention was drawn to some peculiarities in the ionisation photo-. 
graphs of ©: Ti R. Wilson, depicting the a-ray tracks due.to radium 
emanation which was diffused throughout the expansion,chamber. It 
was pointed out that there seems to be a tendency for all the.a-ray tracks 
to point in definite directions. It was suggested by Glasson that such 
an ‘effect was unlikely to bedue to ichance,ibut might be, explained «by 
assuming that the a-particles were emitted from the emanation, nucleus, 
in a definite direction, the emanation atoms themselves being; oriented 
by some force, possibly a magnetic field. The author has tested this - 
suggestion experimentally and concludes that it is quite impossible for, 
this to be true. A magnetic field of the order suggested by Glasson is - 
quite unable to produce any- appreciable influence on the distributions. 
of ‘a-ray tracks, and the cause of such distributions as those to which atten-. 
tion is called; if not due to chance, must be,looked for elsewhere. . The . 


2295. Number of a-Particles Emitted from Thorium C. A. G. Shenstone 
and Hi-Schluadt. (Phil. Mag. .43.. pp.. 1038-1047, June, 1922)—A 
description is given of an experimental determination of the number of 
a-patticles emitted per second by thorium C of known y-ray, activity. 
Since that number is known for radium C, adirect comparison by counting 
and by activity of radium C and thorium C will fix the number of a-particles 
emitted per second per milligram of ThC. The final ratio of a-particles 
emitted from ThC to a-particles emitted from RaC for equal y-activities 
“4 found to be 0°75. Thorium C of y-activity equivalent to 1 mg. of 

um émits 3-07 x 10’ a-particles per second. A. B. W. 


2296. Preparation of ‘a Standard Radiferous Sali. Yovanoviteli and 
] Chamié, (Comptes Rendus, 175. pp. 266-268, July 31, 1922.) 
preparation of a radio-active standard solution for thedetermination 
ok the relative small amounts of radium in minerals is not easy owing to 
the tendency towards formation of insoluble deposits from the soltition. 
The ‘attempt is liere recorded for the preparation of a solid standard. 
Radiférous barium chloride was first tested, but found unsati 
and: recourse was had to the insoluble and non-hygroscopic carbonate: 
Methods for the preparation of the latter are included, with illustrative 
diagram of the apparatus employed. Data are given showing that a 
“2297. An for the: Electrical Properties of 
Conducting Gases. J.Zeleny. (Optical Soc. America, J. 6. PP. 521-523, 
July, 1922.)—Air is blown over radio-active material, held in a tube of 
adjustable length, at the other end of which is an insulated electrode, 
connected with an oscillating leaf electroscope! The rate of motion of 
the leaf diminishes when the distance between) the rddio-active material 
and the electrode is increased ; anda’ the conductivity at the electrode 
is diminished, owing ‘to the inctdased récohtbination of tons over a longer 
path. ‘Theoss of conductivity 
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or through the narrow channels between a bundle ot metal wires, can 
also be shown; or the ions can be removed, before the air reaches the 
main electrode, by passing it near a second electrode, at a different potential 
from that of the surrounding tube. This arrangement can also be used 
to measure the mobilities of the twG jons,’ by measuring the mean velocity 
of the gas stream, and applying different voltages to the second electrode, 
urftiPone is found which just permits some of the ions to reach the electrode 
(Comptes Rendus, 175. pp. 220-222, July 24, 1922))This’ velocity “can” 
be obtained from’ that found for RaC by’ Rutherford and Robinson fAbs:’ 
310’ (1915)) by making’ usé of Geiger’s law, which states that the range” 
is ‘proportional to the cube of the’ vélocity. It has been determined. 
method of magnetic deviation ; the polonium used ‘being’ 
from RaD ‘by “electrolysis, dnd deposited ‘on’ plate: 

Two control photographs were madé with the polonium activated ‘by 
radium efanation, thus obtaining lines due to RaC, in addition to those» 
due to polonium: Since the a-particles pass through two fine parallel 
slits, fine lines ‘are produced on the photographic plate, and the deviations | 
can be measured very exactly. The value obtained for the velocity of 
the polonium’ c-tays'is 593 x" 10° ‘per sec. 
ob the bad ol © is is 819. The 
mdst récent values of the ranges of the a-rays of these substances’ are, 
polonium 3-925 ém., RaC 6°971 cm. The cube root of the ratio of thése 
826, which is within 0- 


Pract Uranium Nitrate by "Sodium. 
of the Precipitate. P. Jolibois and R. Bossuet. (Comptes Rendis, 
174. pp. 1625-1628, June 19, 1922.)——An experimental study of the 
conditions favourable to precipitation of uranium nitrate by means of 
sodium. The radio-activity of the tial has been determined and 
found to be quite normal. | A.B. Ww. 


Direct Measurement of Small of Radium. B.Szilard. 
(Comptes Rendus, 174. pp. 1695-1698, 26, 1922.)—The 
describes a novel form of portable electrometer which is designed primari 
for the measurement of small quantities of radium by 
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Model pie, Walle, A. Tian. ‘(Comptes Readme... 
174. pp. 1453-1455, June 6, 1922.)—-In multiple-wall, thermostats 
here described the central enclosure is of copper covered all over its out- 
side aurface,with felt, This:is enclosed again in one or more boxesp<also 
made of copper and packed round with felt. The;oytside, bax receives, 
the heating and dissipates the heat, and must bein. very. good, calorific 
relation to the thermo-regulator, This, is, secured by immersing the. 
latter in a bath of mercury which.is in.good contact with the outside 
Thermostats thus constructed have seyeral advantages over the ordinary 
type.’ (1). The damping out of thermal oscillations due to..variations 
of the regulator is practically complete... With,.,three enclosures the, 
amplitude of sach oscillations is reduced in the central enclosure, to less . 
than. one-thousandth., (2) The temperature. of the. thermostatic bath. . 
remains uniform even though the surrounding temperature, may vary 
several dozen degrees, so that the bath temperature is practically inde- 
pendent of the temperature of the surroundings, 


2302. The Ratio of “the Caloria at 73° to that at 20° C. 
(Am, Acad.,. Proc. 57, pp, 377-387, June, 1922.)-—An account of an experi- 
ment designed as a crucial test of the correctness of the temperature 
variation curve of the specific heat of water. The results of some of 
the best researches on the subject show great discrepancies at the higher 
temperatures, hence the desirability of such a test. The paper contains 

 @ description, with diagrams, of the apparatus employed, but thie treat- 
ment of the problem is mainly mathematical and not suitable for abstrac-. 
tia The net result gives the value 1-0040 + 0-0005 for the ratio of 
specific heat of water at 73° C. to that at 20°.C. This agrees more 
closely with the results of Dieterici, Barnes, and Callendar than with 
those of Regnault, Liidin, Bousfield, and a: and von Steinwehr. 


2303. Measurement of Heat Conductivity Liquids, "Insulators, and 

, Metals. M. Jakob. (Zeit. Vereines deutsch. Ing. 66. Pp. 688-693, 
July 8, 1922. From the Reichsanstalt.)—A form of apparatus is described 
which has been employed in measuring the conductivity of liquids, badly 
conducting materials, and metals, the range of conductivity being from 
A = 0-00032 to A= 0-49 cal. cm.-! s~! grad.-1. The material to be 
tested. was in the form of a thin sheet, thick plate, or cylinder, according 
to the nature of its conductivity. The specimen was heated from above 
by an electrical heater, and cooled below by a stream of liquid. The 
temperatures were measured by thermocouples, which were carefully 
compared with each other. The loss of heat by radiation and convection 
was greatly reduced by inverting a Dewar flask over the upper portion 
of the apparatus. Sketches are given showing the details of the apparatus 
for liquids, badly conducting, and metallic conductors. In the steady 
state, if W = energy supplied by the heater W = F(t, — t)Aji + V, 
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where the cross-section, / the thickness or length’of specimén, ‘tj; 
the temperatures, of upper and:lower surfaces, V the energy lost? to sur-' 
roundings. The. author splits V- into five parts, and shows how to obtain” 
their values. It was found that #; — ft, varied with the material from 
4° The:values obtained for A in the case of toluol aré ‘mich 
higher than thoseof H. F.,Weber‘and Goldschmidt. A positive tempéra-' 
ture coefficient is obtained for water, while Lees obtained a negative one. 
In the case of metals, Al and Al alloys {including silumin) and nickel 
steel (30 % nickel) were examined. Nickel :steel' was: found “to ‘havea’ 
conductivity of only 0-03 c.g.s. units. The effect of various heat treat- 

ments of the steel on its conductivity was determined. The value of 
A obtained by the author for a nickel-steel supplied by Krupp did not 
agree with the value“Obtained ‘by Hotida. The author points out the 
practical importance of a knowledge of the conductivity of metals and 
alloys in order that the best material may be selected for such parts of 
machines as cylinders, pistons, etc. >» he also draws attention to practical 


problems in which a of the of is of 
importance. T. B. 


2304. Isothermals of Nitr een, ‘Oxygen, and Helium. L. Holborn and 
J. Otto. (Zeits. f. Physik, 10. pp. 367-376, 1922. From. the Reichsan-. 
stalt.)\—The determination of for air, argon, h agen, 
and helium has been previously described [Abs, 92 (igié) and 481 (1921)],. 
and the present paper reports an extension of the investigation, The. 
same apparatus was employed, and in the case of He the observations 
have been continued! to include pressures ranging from 50 to 100 atmos-, 
pheres. ° N and O were investigated at temperatures 0°, 50°, and 100° C., 
the range of pressures being up to 100 atmospheres. The results, ‘which 
are given in a series of tables, 

as that occupied by the gas at 0° C. under a pressure of’ one metre of 
mercury, the values of the constants are as shown in the accompanying 


i? 


1 -00057, 16827 f 
1938456... |. .—0°63543 |.» 
0-99930 +0 °69543 fon we 

1-18223 +0-+68887 


and tabulated: Assuming the’ composition to be 
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Oxygen .... 4 
Helium .... 


75-5 % Nand 24-5 % the values of pu for air ‘are caloulated from’ the’ 
data for O and N. These Values are in fair'agreement obtained 
direct on the paper previously cited: 


2305. On. the Kinetic Tasory of an Isolated Saturated 

E, Wertheimer.. (Zeits. 4. Physik, 10. pp. 252-256; 1922.)—-The 

author considers ‘the physical'state of three portions of vapour, a, b, c, 

separated from the liquid state, 


som SUp]rsaturated Saturated | unsaturated 


4 


Each of these, three states is stable provided there is no passage of heat 
to the surroundings and no change of volume. , Under these.conditions, 
for a very small change of state in each case, 5s = 0, wheres = entropy... (1), 
. and the three states, a, b, c, differ only in the anseerh volume (v). But. 
besides these quantitative differences there is the practical difference 
between b and either a orc. If the states a, b, c are put in connection 
with d, then 6 undergoes no change, but 4 and c do undergo change, and 
become the same as b. Hence v = f(T) only..(2), for b, but for a and¢,. 
v depends on another variable besides T. The state required by (2). 
can be obtained without the help of the ee phase: for we can compress 
the vapour at constant temperature ¢ (below the critical temperature), 
taking care that the state is always stable, so that no supersaturated 
vapour exists, then v = f(p, T), but as T is constant v = f(p). We know 
from experiment that finally » becomes constant, and then p= ¢(T) 
where'd does not depend on-v, and hence we return to (2). The equations. 
(1) and (2) can also. be applied to a two-phase system. If we wish ‘to’ 
specify kinetically the condition for saturation of a single phase, we must 
turn to the kinetic interpretation of equation (2). If we put the energy 
of motion of the molecules per mol as L = 3/2RT, we get in place of 
equation (2) the purely méchanical one L = f(v) ..(3), and we must deduce 
the properties of a saturated vapour from this equation. We must, for 
example, explain why the energy of mdtion cannot decrease below a 
minimum value depending on the number of particles per unit Volume; 
when the particles are uniformly disttibuted and’ exist in stable equi- 
librium,’ It appears as if we requiré an unknown law (which has been 
needed by Planck), ‘i.e.'the law which the molecules’ obey in virtue of 
theif mutual fields of force and collisions. The determination of this 
law. does not any longer ‘appear hopeless. 


2306. The Entropy of Elements and’ the Periodic sot W. Herz. 
(Zeits. Elektrochem. 28. pp. 258-259, June 1, 1922.)—Some years ago 
Lewis and Gibson calculated the entropies of.a series of elements [see 
Abs. 177 and discussed their relationship: to the ‘third thermo- 


dynamic law. author now examines these:entropy values: 
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in connection with the position of the elements in the periodic system. 
He finds that the entropy of the elements so arranged decreases from the 
and increases again to high values at 

the halogens. Elements which) are teadily vaporised have very high 
values. In the element families, the entropy increases with the atomic 
weight, itive or i flerent elements considered, ‘With 

values are greater for the smalter atomic 


“wination Of ‘the Mean Wave-length of Residual Rays on the Assumption 
‘of Planch’s G. Michel. (Zeits. {, Physik, 9. 5. PP. 285-299, 
of by. investigators are given, From 


‘the equation BYE,“ when = ‘we’ get 


or Ay - we have cy= AT, 
loge: A. This formula enables ‘us to calculate '¢, for a given A and 
and known deflection ratio. On the other hand, knowing we can 
calculate A, which may be the mean wave-length of residual rays: 
. . The remainder of the paper is divided intotwo parts; the first discusses 
the methods used.and results obtained in order to obtain the value of 
€2, and quotes those obtained by: H. Rubens and the author [see Abs. 
181, (1922)}., The:meam value: obtained is: 14,720; which gives’for'# the 
value 6:521,.10-%7... The second part deals with ‘the determination of 
the mean wave-length of residual rays. It is pointed out that the expres- 
sion cg = AT, loge A is not suitable for long wave-lengths, ‘since the 
 Klappen correction ’’ was) excessively large. We ‘can; however, over- 
‘come this difficulty by employing ‘the equation (Ey — Ej)/E3 — q, 
_ which can be solved for.A by giving suitable values to’ T;, Ty, Ty. It has 
)been found more advantageous, however, to ‘plot ¢ against A and ' to 
calculate the, mean wave-length of the residual rays. ‘A diagram ‘Of ‘the 
arrangement of the. black body, microradiometer, reflectors, and absorbers 
used is given.. Six kinds of residual rays were employed, ‘i.e. residual 
.Fays from fluorite filtered through 6 mm. of sylvite; from fluorite, arago- 
nite, NH,Br, and sylvite, through 0-4 mm. of:quartz,‘and from rock salt 
_through 0-8 mm. of quartz.) The results! obtained for the mean’ wave- 
length of the residual rays agree well with those obtained by Rubetis 
the use. of the interferometer. We may hence ‘conclude that Planck's 
(OO? + cont hme iy 
P aint get ote bre cased et seer ach? 
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J, 193. pp. 729-747, June, 1922.)—To make a 
of loudness and with definitely known amounts of distortion, his was 
extremely Uifficult by acoustic ‘means. But, owing to recent, develop- 
‘ments, it is now possible to ‘produce the equivalent « of these changes by 
electrical means. ‘For this purpose a telephone system, was. constructed 
‘which reproduced speech with practically no distortion. It was arranged 
so that by .means-of distortionless attenuators the volume of reproduced 
‘speech could be varied through a very wide range, and so that by intro- 
ducing various kinds of electricaliapparatus the transmitted: speech wave 
could be distorted in definitely known ways. ‘A‘method! was developed 
for .measuring quantitatively the ability of the ear to interpret the 
transmitted. speech sounds under different conditions of distortion and 
loudness; By choosing these conditions properly, considerable information 
has, been, gained. concerning: both speech and hearing. This indirect 
method of attack has a distinct advantage for telephone in that 
it measures directly the’ thing of most interest; namely, the 
effect upon. telephone ‘conversation, of introducing electrical distortion 
to this field)... 
‘sounds into the transmitting end of the system and having observers 
_write the sounds’ which they hear at the receiving end. ‘The comparison 
of the called sounds with those observed shows the number aid kind of 
errors made, The percentage ‘of correctly : received ‘sounds’ out the 
It.is found, as the, result of many experiments with various observers, 
“that the intensity of undistorted speech which is’ received by the ear 
canbe varied from a hundred times greater to a millidn times ‘smaller 
than the initial speech intensity without noticeably affecting its interpreta- 
-tion,.; The intensity. mast be reduced to one-ten-billionth (probably 
10> 10 is meant) of that: initial: speech intensity to reach ‘the threshold 
\of audibility, for the average ear. ‘Also it is found’ that. any apparatus 
designed to reproduce speech and preserve all its characteristic qualities 
must transmit frequencies from 100 to above 5000 per second with 
approximately the same efficiency. Although most of the energy in 
speech is carried by frequencies below a thousand, the essential character- 
istics which determine its interpretation are carried mostly by frequencies 
above a thousand. In ordinary conversation the sounds #h, f, and v are 
the most difficult to hear, and are responsible for half the mistakes of 
interpretation. The characteristics of these sounds are carried principally 


and many tables and graphs. E, H. B. 
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ELECTRICITY |AND) MAGNETISM. (839 


"THEORY, ELECTROSTATICS, AND ATMOSPHERIC. brn 
9809. Prablems, Relating This Plane 
Soe, Proc.,101.. pp., 195-210, June 1, 1922)" "The problems in 
,eonnection with a, thin, annulus Gut, from a. plane sheet of metal are of 
importance both in electrostatics, and. in hy odynamics, ‘Theix mathe- 
-Matical .solution is, very difficult, and, only first a Clg have 
hitherto been obtained. author obtains 

been obtained, The author Sigh, 
@ifference of the radii of the circles, bounding the is compara- 
tively small significance i in finding such magnitudes as the electrical capacity 
Of the’ anntilis.' The micthod adopted--naniely; treating | the titihulus 
of elliptit’ anchor ritig—can ‘Be readily uséth fo get 
the: Solution” to''a “higher degree’ of accuracy; if desired! The»surface 
of free distribution of electricity'on a thin anmulue whose radii 


vi 


“where oo is. the siirface dhe 
the surface density on the citcle of radius 
capacity of the annulus | 


“The ‘following table ‘shows. how the capacity varies with the 


0 

0 


fy 0: 


_ electrical distribution that the surface density becomes large 
_ there, It is pointed out that a certain ‘annulus has’a maximuni capatity 
fora giyen mean radius.’ Ih ‘this case ‘the’ aperture is very small)’ The 

ematical results given apply also to the corresponditig’ problems: in 
odynamics, the conduction of heat, the conduction of: électricity, 

and the inductance of circuits. Vo R, 


Fred Paths of Electrons:im Argon. Rowsnend and 
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paper {see Abs. 1685 (1922)) the authors give the results of experiments 
on the motion of ,argon and show tha that the mean free 
path of the electrons is muc pas is in argon than in nitrogen or hydrogen, 
and that the loss of energy of an electron) due ‘to \a/ collision: is much less 
in argon than in these two gases, for velocities of agitation of the electrons 
between 8°5.x, 107 and 14 + 10’ cm, per second. Within this range of 
"velocities free path in argon increases as the ‘velocity of agitation 
diminishes. The authors now investigate the variation of free path at 
very low velocities agitation, by adding hydrogen’ to ‘the argon’''The 
mean free path of argon is thus found in termis of the imlean free path‘of 
hydrogen. ‘The experiments show that the reduction’ of velocity ‘in 
“hydrogen by adding argon having four times the pressure of the hydrogen 
“is too Sthall to perinit of an accurate determination of the mean’ free 
Further experiments are contemplated. 


2311. Measurement of High Potentials. Sparking Potential of Gates. 
‘K. Keil. (Zeits. f. Physik, 10. 5. pp. 308-316, 1922.)—-A simple method 
ois described for measuring the high potentials used in determining the 
sparking potentials in different gases. In parallel with the spark gap 
(connected to the terminals of an influence machine) is joined a circuit 
consisting of a high resistance in series with a galvanometer. A current 
flows in this circuit proportional to the potential applied across the spark 
gap, and by suitable adjustment can be made to measure this potential. 
_In the apparatus used the resistance consisted of glycerine contained 
im a glass tube, and had a value of 5 x 10° ohm. A choking coil was 
used on each side of the galvanometer, which was shunted by a condenser 
and variable resistance. One terminal of the Tépler machine used ‘was 
earthed. Measurements were made of the sparking potentials in air, 
Hyg, Ne, Og, CO, NO, The results show that the ratio 
of king potential in these gases to that in air is pro onal to 


2312. Discharge through Rarefied Gases... A. Steichen. (Phys. Zeits. 
23. pp. 229-232, June 1, 1922.)—-The discharge tubes used were about 
partition. The phenomena when ‘the electrodes were connected 
to the two terminals of a ee aaa hine are described in detail. 
With the discharging knobs of the machinie wide apart the discharge 
tube was illuminated fairly brightly, but if then the discharging knobs 
were brought closer together and a spark passed, the tube was illuminated 
ar brightly at every spark. On stopping the machine and bringing 
the discharging knobs together the illumination of the tube continued 
‘for, im some cases, as much as seven minutes. The phenomena observed 
oare discussed, and the conclusion is, reached that the effects are due to 
the discharge tube acting as a condenser, the gas in the two portions of 
the tube serving as the condenser plates and the perforated barry oe 
confirm this view... ul? 


2313. Positive Column of the Saoond 
Kind. G. Valle. .(N.. Cimento, 23 343-392, May—June, 1922.)— 
continuation of previous work (see 1136 (1921) the author shows 

at the positive the discharge of the second species, which 
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the nature of the electric field existing at the moment when the tute 
begins to glow and. — ‘at which the potential gradient®is ‘a 
to neh ai sotteney olf to Wi 
(Comptes Rendus; pp» 1616-1617, June 19, the 
apparent anomaly in the Garbarini arc, where the anode is at_a high 
temperatute while'the kathode is cooled, and in the ‘mercury ‘rectifier 
where it is possible to heat the anode withdut interfering with the rectify 
fio are passes if the cold is the kathode} ‘an arc ‘passes; however, 
if-it ig the anode! If, however’ thiere is between the electrodes 


(Electrician;''89. p. 33, July 14; 1922.)—The of finding the fre- 
quencies of'a system of n equal and ‘equally circuits is dealt with 
The free periods w are given by the 


fit 


od) 2316. Thermoelectric or Photoelectric, Reactions Molybdenite. 
LE.E,, J. 4h.p, 398, June, 1922.)—T. W. Case recently raised the question 
-as.to whether the photonegative reaction observed with certain samples 
of molybdenite is caused by an electric current, saying that he had found 
molybdenite to be light active, i.e. it generates.an electric current without 
‘an impressed potential.. The photonegative action of molybdenite was 
accordingly reinvestigated, and it was found that though a small electric 
current is generated without any impressed potential, it,is small to 
affect the photonegative reaction previously observed, The tests were 
made by connecting the molybdenite with a sensitive galvanometer and 
exposing different parts of the sample to an equal energy spectrum. It 
-was found \that,.om exposure to radiation, a small electric, current is 
developed, which is a function of the wave-length of the light stimulus 
and of the thickness of the sample. The maximum effect is produced 
wave-lengths of 0°7.to and no effect was. produced by wave- 
Iengths greater than 1 The effect may be.‘‘ photopositive or .“‘ photo- 
negative,’ depending on the wave-length of the radiation stimulus, just 
_ observed, when . there is an impressed potential. . It is, therefore, an 
interesting question whether all photoelectrical reactions.in solids are 
amplification of the effects produced without an e.m.f. generation 
of an, electric current directly from exposure of.a substance to. light 
(¢.g.,/cuprous oxide in, copper formate ; probably. photechemical). is not 
an entirely new phenomenon. Whether. molybdenite belongs to this 


aliows ‘current to pass at a limited ‘nurtiber Of isolated points, which 
therefore become ‘véry hot locally. ‘These points may Be too Small ‘td x 
produce any ‘visible incandescence, but their temperature is sufficiently ¥ 
& 
A 
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of the reaction to. wave-length of theight stimulus (which can'be explained 
ony the basis of the variation in spectral transmission) some of theieffects 
produced by thermal conduction, as applying heat directly by touching the 
molybdenité with ahotrwite, nake-the phenomenon appear 


alogens 
July %,. 1922). Becquerel-(1839); found that light. can 
uce,a potential difference, when it: falls-onone of.two electrodes in 
same electrolyte,: He, worked. .chiefly. with; bromide, and 
iodide. of..silver, .. The.same.efiect.has, been found .with other. metallic 
compounds, but .pure. metals give, very feeble currents. The, illuminated 
electrode almost always becomes positive,.with respect to the dark.one, 
the present, investigation thin: films of Hgsle, 
and HgS were formed on the surface of electrodes.of pure, mercury, 
chemical methods or by electrolysis. The most sensitive films were 
with bromine-water, and .better still with a dilute solution of. 
alcohol. . Vessels having the.H) form of standard cells w 
illuminated surface, was,.about There.. were, two 
of electrolyte above. the electrodes 4 
vertically. A potential difference of, 6-6; x could be measu 
a dead beat, moving coil galvanometer. As the e.m_f. 
- with the time a zero thethod™caninot be employed After a reading 
is Teplaced by a potentiometer and adjustments are 
9 firid the e.mf. which gives the same deflection, The cell is k 
short-circuited for some time before measurements are made, to ines 
the electrodes into an identical electric condition. The heating effect 
of the light was found by experiment to be negligible. e emf. was 
+ microvolts after 48° hours; ‘with an Hg ly film; the 
mercury ‘by the action’ of an’altoholic solution of and varied for 
other halogen: ‘compoundsdown 28 “microvolts pro- 
duced by electrolysis’ of 4 sohition of ‘KBr.\ With HgS film it was 
‘micrévolts;’ half an hour ‘after the formation °of the film, and 
miicrovolts ‘after’ two hours. Pure’ mercury shows no effect: The 
effects’ observed seem due} in part at’ least, to momentary, reversible, 
modifications’ of ‘the electrodes!‘ The following ‘reversible 
‘modification’ is to ‘place under “the-influence cof light: 


Tension of Mercury: J.G. Popesco. (Comptes Rendus; 976: pp. 259-263, 
Joly 31; 1922,)-“By' assuming ‘the existence of ‘an eleetricdouble layer 
at tHe ‘surface ‘of any insulated conductor in vacuo, Prétibel defities the 
Surface téiisicti’ as’ being equal to the available energy per unit’ of surface 
Gf'thé dléctronic layer which forms the negative part of this @ouble electric 
tdyer! ‘Every Variation of thisenérgy, therefore, shoul involve a variation 
Of stirface tension, arid photoelectric phenomena offer the possibility of 
Varyilig’the available surface energy as to establish ‘relationship 
between “eléctrotiic “emission "and “Surface ténsion. For’ experimental 

as tised for the study of the ‘photoelectric 
Has been" adopted, anid described! at’ length. OA 
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class remains to be determined: »For im spité of this’ apparent selécti 
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table of results is given’ which demonstrates the existence of a connection 
between ‘the surface tensien:/Hy 
High-Frequency Resistanes) of Andactance Coil. Ge Breit, 
(Bureau of Standards, Bull. 17. pp. 568-587 [Sci. Papers, No. 430], 1922.) 
DRE buffitiently high frequencies difficulty: is encountered discussing 
the oWihg ‘tb (ly the skin effect and (2): the 

effect’. The capacity effect is dealt with in the present paper; and, it is 
believe that the ‘rhodificatiotis introduced in this treatment by the skin 
effect ‘Are only thinor. | The capacity effect results in the. non-uniform 
distri bution: of current in the coil considered. appears to be necessary 
'Aéfine ‘the ‘resistance of coil not for the coil as @ whole, ‘but, omly,for 
patticnlar point ofethe ‘coil: Imagine jthe cut at that point) the 
two faces of the cut sépatated: by véry'small gap and an e,m.f/inserted 
if that’ gap. Call ‘the and ‘the! current; | being: the real past 


simplity the: thin be, a 
system)’ The properties of . non-dissipative| dynamical 
mS “are! reviewed and ‘the résults: are! then applied to,coils. » is 
‘that the current distributiom for resonance isi independent, of the 
fall tion of e.m.f.’s, and that it is the same as if the system were non- 
vidéd the condtictivity of ‘the material is high . Rurther, 
a resistance nserted ‘at some point in the coil does not affect the current 
bution. It merely cuts down the currerit-in the same ratio at all 
ints of the coil! ‘“Hencé, if the'coil has been brought into resonance 
still!’ ‘resofiance wher a’ resistance is inserted: at any,point. This 
a method of measuring at any point bythe resistance-variation 
method described for the case of the coil terminal in'Bureau of Standards 
pp. 1804186: “A formula is then’ derived for the current at 
ve been checked experimentally.’ calculation’ és then made. of the 


thé valve for which only dsdillate and not rectify. latter. fact 

is’ of ittportance, since ‘rectification is necessarily: accompanied by idistor- 

tion ‘of wave fornt:’ The valve of the receiving cireuit can both oscillate | 
These’ résults ate achieved by making the: potentials, of: the 


ELECTRICITY “AND@ MAGNETISM. 
2'= ‘The réal. part of the impedante'is termed the resistance, and 
the ‘coefficient ‘of if the imagimary’ part is: called the reactance, it;may 
be show?i' that the resistante R thus defined is such that is, the, power 
at’ Radio Frequencies. P. A: Cooper. (Nature; 10%, June, 24, 
1922.)—In the ‘arrangement described simple transmitting and receiving 3 
circuits: are combined ‘in such a’ way that oscillations:of two different 
fréquencies' can* genérated/ although” beththe valves, used.‘ are, fed “4 
fiom the same filathent' and anode’battériess The condenser comtaining 
the material under investigation is included in»the transmitting, circuit, 
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respect to the valve filaments different in the two circuits. The filaments 
of the valves are connected im series, and im this way troubles due to 


Rendus, 175. pp. 77-80, July 10, 1922.)—In, England. in 1903, 
at the National Physical Laboratory, six prototype standards of the ohm 
were recognised. Germany had, between 1890 and 1893, at the Physik- 
alische Technische Reichsanstalt, five mercurial resistances; .three.of 
1 ohm, one of 0*5 ohm,'and one of 2 ohms. France possessed, in; 1884, 
four mercurial standards of the ohm having almost exactly the value 
of the legal ohm. In 1910 representatives of the various laboratories 
met at Washington to make a study in common of the silver voltameter 
for an International ampere and, as a provisional standard of the ohm, 
the Washington ohm, the mean of the standarda,at the National, Physical 


the International chm. In 1913 England had fifteen, of which five; were 
for Japan. In the United States, the Bureau of Standards alse. hada 
certain number of mercurial ohms, only differing by seven-millionths 
from the new English prototypes. In France R, Benoit spent considerable 
tinté and trouble to obtain as exactly as possible the value of the Inter- 
natiénal ohm,’» Most were taken, particularly 
during the war,’ 
2322. Manwell's. Bride. A. Bailey. 
(Phil: Mag: 43. June,,.1922.)—It is shown. that in a general 
network of electric conductors, in which there is a galvanometer, together 
with one or more: sources of e.m.f, and; a condenser having one set | 
plates permanently connected to a junction, while the other set is al 
when the variables are adjusted so that there is no galvanometer deflection, 
the permanently-connected plates of the condenser may be connected 
to any point in the network without disturbing the zero galvanometer 
deflection. The theorem. is extended: to include inductances in the net- 
work, and is illustrated by its application to Maxwell’s bridge method 


2323. Electrostatic Watimeter,. (Electrician, 
88. pp. 466-469, April 21, 1922.)—After an historical review of the quadrant 
electrometer and its application to the measurement of alternating currents 
and dielectric losses, the author describes recent improvements by means 
of which he obtains a sensitiveness of over 400. mm,,at 2 metres with 
instrument’ good. control. of the 
zeros, The use of the instrument.at 0-1 per cent. power factor .is con- 
sidered, and it is shown that an accuracy up to 5 per cent. is attainable, 
from the leads,and operating switches. It gives results of value on 


a—-, VAR .JOV 


r 
7 
q 
a 
he different laboratories -have constructed urial prototypes of 
. 
or determming the Capacity a comdenser in electromagnetic units, | 


dt‘ bo Peridds. ‘Thé mathematical theory of the instrument id ‘given, 
anid its applicatior modert: precision measurements (as, for example} 


(8240 Radiology. B.. S2ilard. . (Comptes Rendus, 
174) pp. 1618-1620, June: 19,: 1922.)}—Describes new! form, of electro- 
fiéter shown inithe’Fig.. A bednze strip R. carries. the meodle A.and a 
pn a owhich moves ‘between two metal quadrants N. These 
from) the ionisation chamber I, E, M; and,.T form a 

friction machine 4ot-chasging while-J..is on artificial 
leak for adjusting A to any desired zero position. A microscope is 


en niean ti 
al Jatt es 
ob ziom 
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wilt measure ; of 6X aitips.; fives 
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claimed ‘for’ ‘the instrument. wt 
» ALTERNATING, ‘AND. MAGNETISM... 8 
2328. Polar Curdes' for Aliernating Currents. Ws Geyger: (@lekt: 
apparatus for obtaining ot exhibiting polar curves of alternating currents 
(Abs. 1002 (1922)), and ‘gives polar diagrams obtained’ with the 
of an approximately sine formed alternating current, and 

‘direct ‘current,’ [See also ‘Abs. 204 
»12326. an Aviificial Magnet: (Phys; 
Zeits. 28. pp. 247+251, June 15, 1922:)—-The magnet was made of st 
balls held in »place in a glass tube by ebonite discs: The tube was over 
25 cm, long and 2.cm. in diameter ; it contained 159 steel balls 6-4 mm, 
in diameter’ arranged’ in threes alternately and with'suitably hollowed, 
ebonite discs between. The magnetic properties ofthis composite body. 
were examined in a magnetising solenoid by the ballistic. method,. and. 
after: applying corrections the mean value of 2-40 for fields from. 
19 -toh84) gauss; increased slightly with increase of, field; Using: 
méan value 70:for permeability of steel, Poisson's formula for the perme? 
ability: of composite body ugave ps = ‘which agrees withthe 
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327i Strength) of| Nickel in Relatson. to Magneti¢ Bahavionr,...W 
(Atcad, Lineoeks Attic 31, 465,467, June, has. 
béén (fowwhd) that at the which, nickel. loses its, 
etism, variations of electrical resistance, thermo-electric power, 
‘émissive power -takeel splacél ‘The ténsile strength és) found) t¢ (fall 
‘toa value Of about: mmu at. theres 
after more quickly C. rate. of fall) ini the Jast;100°, 
is‘héarly tities ‘that the first 400°, ‘This temperature Of 400°.is/ very: 
closé'to thatvat! which! distontimuities have: been the: rigidity-. 
vas oF A wih in rh agol 


anit. Atomic oStracture) Ab, Bb Oxley bo (Roys 


magnetic properties of palladium with hydrogen are examined ; 
the specific susceptibility of the palladium is 64-6 x 10-7, and 
that of the charged may be as much ag 75 per cent. less than 
this, depending on the t, and it i again as the occluded 
hydrogen escapes. These’ tes jndicate that\the hydrogen is not 
occluded in the free, atomic veataye reasons are also given for supposing 
that the occluded su ris, Motigaseous or condensed molecular hydro- 


gen in solid solution, 6 @issolved\ja the metal. The hydrogen is con- 
sidered to form a chemical combination with the palladium in the 


form PdH ; the system of electrofs 1s (pictured) as similar to that in the 
silver atom, and PdH should, like silver, be diamagnetic. The facts do 


G. E. A. 


bridge Phil. Soc.,. FANS, 


June, 1922. Part I contains the heory 


ta 
Soc., Proc. 101. pp. 264-279, June 1, 1922.)—In the present paper the 
1 
» 2329, Influence of flectrically Conducting Material within, the Karth 
on, Various, Phenomena. .¢ ervesivial Magnetism ove 
82, 
duction in 
duction in 
m it by a 
designed 
to: sepresent the; oceans and moist land strate; near.the earth's surface; 
has not figured in| previous mathematical treatments, in; which the.easth 
| hasbeen by, a conducting sore surrounded nep- 
conducting shell; the thiekness:.of whieh was estimated. by, 5. Chapman 
ffom/the diurnal niagmetic wariation as .250-km.;,aad, the.conductivity, 
of the core as 3-6 x 10-1!* c.g.s. units, the magnetic permeability of 
the ‘core ‘being asdvimed. Anity:{séé Abs) 040 
| applications .to problems. of *terresttial | magnetisin, |atid ‘it: is;éoutft] that 
the effect ofa) méist land’ almost negligible, but-tliat even 4 thin 
ocean’ Shell produces) induction: effects comparable: with «those! of: the 
suppoded Dhere should this differentes between stheodiniinal 
néetrital part of the field of a magnetic storm is examined) 


that the relation between the horizontal and vertical 
compatible with the existence of a core, the conductivity of which is of 
the ordé? ‘fhferred frdm'the study of the divtnal Vari the 

the 


aésurtiption Were “made that’ the~ iffers “appre 


The heterodyne beat method, employing thermionic valves, isa] ied to 
the susceptibilities. then “Salts” af ‘freqnencies® 
in which oscillations of frequency’ # are maintained is changed by’ 
the inside the coil ;) a change’ in’ 
the ge in L canbe found, 
were mployed in the experimental arrangement one an ¢ 


ive an heterodyne note in the telep 
Wag derived. All| | 


the coil” from ¢léctrostatic Mag 
Wave e with 
ere called fom of cal¢ulation 
formula, = 1/27r4/(LC). The results found for 


14:0.x 2504. BH, crystala,; 41-3 These 


Physik; , 3,.6.,.pp. 198-199... results obtained by. ,Eshardt 
(1918)) and by. 160 (1921)) are not 

the former having employ retreats field variations of too 


and soft iron;andit appears that the behaviourmofwhat Gans i[Abs; 8845 
(1908)] calls thé‘ reversible pernicability !is not simple the 
experiments) of Gans show. For soft irom the /‘inull 
&sinilar form. to: Gans, bat for chard) 
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ick 
result to be expected, as it is.only, at very. high frequencies ;when ..the 
period of oscillation is comparable with the “time of relaxation,” of a 2 
molecule that a change in the permeability would eccur, Such changes i 
have. been observed in iron.and nickel by Arkadiev [see Abs. .649 (1922), 
smajb field Variations, a: three+{alve ‘dmyplifier being’ used ‘to: thoreage: the 


* 


121. pp. 986-988, June, 1922.)—For boron prepared from. the 


2338: of @ Missing Element. Rutherford: (Nature! 
100. Pp. "81, June 17, 1922.)—An interesting note relating to the recent 
discovery by Dauvillier and Urbain [see Abs. Nos. 2086 and 2087 ( 


the identity of celtium with the missing element of atomic n sit 73 
on thé Moseley’ classification. 


P. Anderson, (Chem. J. 12h pp... 1153-116; June, 1922.)-—+ 
Hydrogen desorbed from platinised asbestos or from. palladium black 
retains..to some extent its activity. The desorbed: gas is found to be 
ionised slightly but not sufficiently to account for the increased activity; 
evidence of the presence of triatomic molecules is not forthcoming, 

t is possible that the internal energy of the hydrogen molecules themselves 


2335. “Season-Cracking in Condenser Tubes. Hi. Moore and ‘8. 
. (Engineering, 113. pp.. 337-340, March 17, 1922. Abstr 

of paper ea oor the Inst, of Metals, March, 1922. 

4& communication from the Research Department at Woolwich 

12336. Atomic Weight of ‘rom Stati 3: 
‘and G. (Natiire, 109: p. 780) June 17, 192%) 
The successful accomplishment of ‘separating isotopes of mercury {see 
Abs. 1735 (1922)) suggested an investigation to determine the extent 
to which samples of mercury from different sources might show the same 
atomic'weight, ie. the same density, which is to be expected only if the 
various minerals contain the isotopes in the same ratio. Mercury obtained 
from minerals from 10 different sources was distilled with iron in‘ vacis 
and the densities measured by the method previously described. No 
in deity greater than 9-8 in «milion within of exper 
imental error) was observed, thus proving, with great accuracy, that the 
isotopic composition of mercary of terrestrial origin is'the same. BY Ww. 


be “2337. Crystallisation:: of Amorphous: Tellurium: bide: 
{Comptes .Rendis, 174. 1548-1550, June i2, 1922.)—The thermal 


theories ‘of- the) nature of amorphous substances. The employment of 
@ specially designed solution of .Br in hydrochloric acid for the attack 
on crystallised Te etiables the author to show that specimens of crystalline 
Te prepared. according to: various methods are thermally identical and 
confitms the irreversible relation: Te (amorph) = Te (cryst:) + 2-63.Cal, 
Te.,thus. ceases to be exceptional, and the “‘ metastable” theory is 
supported. of 


- 
MATION SHID between amorpnew ite Tait are studied expe©»ri- 
mentally and discussed in reference to the two current contradictory 
a M 
Sc 
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(92338, Ocourtence of a Blue’ Constituent in Manganese 
Bronze. H. Dix, Jr... (Am. Inst. Mining Eng., Trans. (16 pp.) May; 
1022.)—When the hardening clements (aluminfam, tin, iron; and man“ 
ganese) are added to the 60-4@ copper-zinc alloy in sufficient quantities 
to produce a high-strength manganese bronze; a third cOmstituent appears 
in the alpha+beta prime complex, which has a characteristic’ eléar blue 


Physical Properties of Cartridge Brass. C, Upthegroye,and 
ert. Inst. Eng., Trans. {10 Mayw 1922. 
-temperature anneals, reduction by rolling, the Bri 


brass is appreciably influenced by the anneal previous. 

the Tnis influence decreases as, the degree, of, reduction, in, 

is Increased. For low- -temperature anneals following reduction. 

rolling, the tensile strength, and elongation are. influenced, though. to. 

a lesser degree than the Brinell hardness, by.,the anneal. previous. to..the, 
ng, For cartridg> brass annealed at. temperatures of 650° C.,.or abo 

reduction by rolling, the, Brinell hardness, tensile strength, 
ngation are indep-ndent of the anneal previous to the rolling. AUTHORS. 


ages. Heat of Transformation of Austenite to Mavtensite and of Mavten: 
site to Pearlite. N. Yamada. ron and Steel Inst., J. 105. pp. 409-427, 
1922. A, calorimeter was” “for méasuring the heat evolu on 
absorption at high in the vicinity of 400°C. With. thik 
the heat ‘of dissolution carbon in iron was measured for 
six kinds of carbon steels. The results the correctness of Honda’s 
2344. The Formation of Globular Whiteley. 
08. pp. ‘733-736, June 9, 1922.. 
J. 105, pp. 389-353 ;: Disc, and Corres., 354-357; +1922:)—Cementite in 
steel does. not dissolve completely at Ac; unless the steel be heated for 
a considerable time ;. the undissolved particles act, on cooling, as nucle? 
on to which the dissolved’ cementite is precipitated, andthe péarlite so 
formed is globular and not lamellar:» It was found that:—{1!) Globular 
pearlite could be formed 20°C. higher than lamellar pearlite. (2) The 
Ae (the trae. equilibrium’ positidm of the Al transformatiéay: 
horizontal to-within 6° (3) As the temperature falls below Aé, globulat 
pearlite is formed with increasing’ velocity until the point Ary; at which 
lamellar ‘pearlite: grow, (4) In hypereuteétoid steels 


* 9342. X-Ray Studies on the Crystal Structure of Steel, “A. Westgren 
and. .G. Phragmén. (Iron and Steel Imst., J. 105.. pp, 241-2625) ‘Disc. 
ahi. Corres.,, 263-273, ..1922: « Engineering, 113. pp. 630+634; May: 19) 
1922.)—-X-ray photograms (according to Debyd and Scherrer) of an’iron 
wire, heated to'800°, 1100°, and 1425° C., have shown that the iron within 
the so-called. and S-ranges has a body-centred cubie.structure- and 
within the y-range .a face-centred cubic structure: The strange fact is 
that takes place at'900°:C»(A3):is 
reversediat 1400° C. (Ad). 
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by the, dissolved. carbon, .A steel, with 1-08\% carbon: has: beefiffdund 
to haye)@ Somewhat larger plattice when .quenchéd, ##6m, 
when quenched from, . \Also thé, q@-iron lattioé: im martensite 


It has deen, stated that, a.stee) with.0-80%.carbor; quenchedin water 


from 760° the verge af -being totally amorphous. Crystal data 
for eepmentite are given. W. R. C. 


pp. 359-365, June, 1922.)—The 
perties are predicted from ‘the 
and conipared with properties: Thé 
of “hardness” at’ ordinary’ temperatures and 
after ‘quénching; “aiid (2) Variation of 
ability ‘with 'temperatute: of electrical ‘conductivity atter 
quenching, followed ‘by ‘antiealing’ of ‘not!’ (4) "Variation 
(5) Micfostricture. ‘The’ folléwing are drawn 
structure and properties aré'tinaltered by quenching or annealin = 


i 6. pp. 360-373, June, 1922,)—A globule of antimony, was placed in a 
smal farnace and in contact with «small thin-walled quarts tube into 
which a thermocouple was inserted. A photometer, was. placed a, sho 

above the surface of the antimony. _ Curves were thus constru 


giving the relation between temperature and brightness as the tempera- 


ture felk from about 700°C... At @ temperature of 580° C. the\ brightness | 
suddenly jumps to high value:and remains so: for, an “appreciable, time, 
while, the temperature also. rises. phenomienom (was: incidentally 


exhibit it, The: recalescences takes. place atmosphere 

ole Guillet. Revinde: Mét. 362-358, : 

Junei 1922,)-A.résumé of, the constitution, of certain cerium, .alloys. 
systema , are dealt, withi--Ce-Ke, Ce-Cu, CerAl, CerMg, 
Ce-Bi, , CerSi., (Its pointed, out that im 
lange, of,intermetallic compounds is; formed, (2) solid selutions 
are, almost, non-existent, (3) certain of the compounds, undergo. ipoly- 
transformations and, in the Ce-Mg system the following 

curious reaction Laver: A pent 3Ce + = = 


tenes of A One Vapotr lat Oudinary, Tim petaturé and 
White. (Chem. 124652270; \J aly; 2022)+-TDhe 
work [Abs) 1445 .(1920)} having! showit changes’ ithe dipward aind‘heri+ 
zontal: propagatidns of :the fidmés «with different tube -Gidmiéters*and: 
different) modes >of firing im ‘case of ether; the author :continttes: 
his experiments. with, vapour .of .ether, alcohols, 
talyene, carbon disulphide, etic,: referring “fo prévicns0Workerso: (The 

VOL. Xxv.—a.— 1922. Stet 


= 
i, 
3 
2 
‘ 
od 
~ 
‘ 
‘ 
i 
& 
9 


CHEMICAL PHYSIOS'AND 85% 


éxperiments“ate made tubes, 2-5 to im diatneter, ap ‘to 
m long, ‘closed stopodeks at’ the endé, 4 mmm wide atthe one 
end, or'§ mm. widéat the other. of these encks is kept oper dunng 
the experiment. effegted ‘by various means; mostly by dparks 
from indtiction sometimes 'the flame. woul? only: travel with 
ignition by a hot platinnm spiral or very smal! quantities of:guncotton 
The naterecof ‘the flame: varies) with: the!lsubstance the 
-flanies of ether and acetaldetyyde gave the shortest flames»: bub 
they’ sent ‘oat long rays. The! qesults. obtained: with» tubes: of various 
diameters differed very mnch less than those by 
in two cases; lowér limits did not differ greatly. with the direction of the 
Jdimits were greater for wpward) propagation) than 
propagation downward; except for cool’fiames, The lower limit: for. 
down ward propagation was (toughly) inversely proportional ‘to -the net 
calorific value of the vapour; the upper lishits!followee wisimilan!rble; 
being about 3): times greater thar 'thelower:: [Fhe ‘effective ignition 
temperatirrés would thus be approximately the: same for varieus vapours 
amid probably a good dea) higher than ‘those ordinarily: detérinimed «The 
loss’ of heat by radiation from the flame cannot be iinportant. The heat 
given out by the barking flame is) the driving power, but the ignition 
temiperature is'a function of the time daring ‘which the mixture is:kept 
atthat temperature: The amount of oxygen available for the combustion of 
a vapour in its limiting mixture beats a fairly constant ratio to the athount 


reqtired! for the ‘perfect! combustion of!one molecule vf the! vapour!) 
Contact Potential Difference. - Perucca.. (Accad. 


falling Pellat condluded: from: it>that there would be no 
differente of potential. between) a metal and,any solution of any of its 
salts; «which appearsimadmissible; and is wholly at variance with Nernst’s 
theory: (The:reasons given in) support of: the hypothesis are 
p.d. is to a double layer, which reduces the superficial tension. so 


of ‘thei bounding: surface>does not-gi ve ‘tise to a current.» But iad 

ant: ()idomot apply whew the double layer (1) i¢-formed ima time shorter, 

than what'is necessary in order to set up a current and (2) is due to @ 
transfer: of charges across the thickness of the double layer itself, not -to, 

currents analogous’ ‘to those of charges in a condensery:>A doubleslayer 
oft thickriess!§ properties (1) and (2)..will not reduce bat will 
increase the surface tension, by an amount 27.§.o%. With such a double . 
layer, ‘would be! dommpatible: dn éidttive 

py Bat! ldfér niay! be identified witty 

and this cldars-ap ‘marty to 

“6 2348. (Constitution sf Mejallic A, Krewe; (Am? Chem 
cannot derived fede: state with. 


t 
Linoei, Atti; pp, 54657, july, hypothesis, designed 
to explain Lippmann’s electro-capillary phenomena, that)the maximum ar 
superficial tension between mercury and, ¢.¢., acidulated water correspands a 
there De ao Goubledayer the superficial tension 19 at its Maximum, 
degres of th determine the codstitatiors of metallic 
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substances their properties at low concentrations must be studied: At 
such concentfations the elementary metals are salt-like substances and 
metallic compounds should exhibit even more marked salt-like properties; 
In solutions of ‘these compounds in) liquid. ammonia the more electro- 
negative element is precipitated on the anode during electrolysis and thus 
functions as an anion > all but the strongly electropositive elements exhibit 
a negative as wellas a positive valence. The normal anions of a metallic 
element form complex anions in presence of the element itself, these/com- 
plex compounds being sithilar to the complex iodides and sulphides existing 
in aqueous solution ; ‘the property of forming complex anions is common 
to many metallic;s well as to non-metallic, elements. It has-been shown 
that’ the complex telluride ion carries two charges, and the solution im 
ammonia contains the complexianions TeTe~ and Teg Te it is assumed 
and four chargées respectively. 
Since selenitm, tedlurium, antimony, areeni¢,: tin 
form complex anions in ammonia solution, it may be inferred that other 
metals, insoluble in ammonia, form similar complex anions; ‘metallic 
compounds of this»class are, therefore, virtually salts,,,, The multiplicity 
of compounds. derivable from any given pair of metallic elenients is 
accounted fér.on the hypothesis that in their compounds the more electro- 
negative elements form complex anions, metallic compounds being, thus 
brought into line with present conceptions of atomic structure. Support 
for the salt-like structure of metallic compounds is furnished; by their 
physical properties. Further, the energy effect accompanying the forma- 
tion of metallic compounds is of the same order of magnitude as that 
as with the latter, this change. bééoimes 
‘Electropositive groups, as the group, are virtually. 
metals, although in most instances their stabilityin the free state is 
imsufficient to allow of their isolation ; the most stable groups do, however, 
possess sufficient stability when free to demonstrate their metallic pro- 
perties. The property of metallicity isnot an atomic one, but ‘may be 
imported’ to non-metallic elements by combination with other’ non- 
metallic elements 5» the metallic state is due to the presence of uncombined 
négative electrons. The electrons which impart metallic properties to 
an element are those to which the chemical) reactions of this element © 
with other elements are due. The reaction between: strongly electro- 
positive and. strongly electronegative elements’ or groups of elements 
consists essentially in combination of-the negative electrons of the electro- 
positive constituent with the atoms of. the electronegative. constituent. 
In the metal ammoniates of the type Ca(NHg),, which are metallic sub- 


2349. Tha Quinhydrone Electrode. Biilmann and H,Lund.. 
de-Chim. {ix} 16. pp. 321-340, Nov.—Dec., 1921.)—In a paper on the hydro- 
genation of quinhydrone E. B. (ibid.;:26./pp,.109-157,' 1921) had shown 
that platinum foil dipped into a solution of an acid containing a little 
quinhydrone may be considered as a hydrogen electrode. which,»at 18°, 
has.aihydrogen pressure of atmo. | This electrode is preferable 
to the platinum-black electrode in cases where the reducing action of hydro-. 
gen isto be eliminated, and it may serve for the determination of hydrogen- 
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CHEMICAL PHYSICS' AND EVECTRO-CHEMISTRY. 853 
ion-eoncentrations which are 0-1 molar.; At highér ‘concentrations. the 
results: ate less The electrodes’ may; however; be used» in 
eases where the electromotive reaction consists im the transformation of / 
oné solid body into another, and’ they aré available for wide ratges of 
H-concentration. The construction of such electrodes—in glass vessel 


benzoquinone-quinhbydrone or quinol-quinhydrone+-ie 


M. Sé6rensen, and K, Linderstrém-Lang. (Trav. Lab. Carisberg;.14, 
14 [32 pp.) 192). Chem: Soc; J., Abs. H, p. 111; Feb.j 1922,)-—-In 
the ‘presence of sodium chloride the quinhydrone electrode (see preceding 
Abs.) gives too small a potential, because the solubility of the quinhydrone 
is lowered.. , This can. be overcome. by saturating ting the t solution with oe 
quinhydrohe and with one of its constituents, “The 
bese sen 
2361, Electric. Comductivity, of Salis ond Sal, Mixtures. A. 
and, K.Drekopf. (Zeits. phys. Chem. 99. pp:.57-70, Oct. 
Contimuation of previous work..(sbid., 94, 474, 1920) with salts, of 
melting-points (near 1000°). . Porcelain . vessels . being unsuitable, 
powdered salts are compressed into tabloids which are mounted. between 
‘Platinum foils packed: with asbestos in an electric: furnace. The, 
and pairs of salts are: sulphates of K and Na, of K and Mg, of K 
Li, sulphate of K and KF. The proportions are varied, and:the temipera- 
ture tatige’ é¢xtehds for the first pair up to 1068°. ‘While.the point at 
which the ‘eutectic appears is a. well-defined conductivity: point.) the 
deduction of the conductivity-isothermal from the diagram of state is 
‘possible’ only’ to a limited extent. For pure salts and salts combining, the 
‘rule holds; log k = a + bT.. The formula does not hold generally. for 
‘mixtures’ or mixed crystals, and Tubandt’s formula: log K = — 
P. Walden. » (Zeits. phys: Chem. 100. pp. 512-531, 1922:)—-The maia 
sources: of error to correct for im determining dissociation values;from 
conductivity data are> (1) the large change in viscosity with changing 
‘concentration.and; (2) im the Ostwald dilution formula the allowance, for 
‘the space occupied by the solute itself in the solution whose volume should 
thus be given as V'— b, where V is the vol. of solution containing a gramme 4 
tholéecule of solute and the molecular volume of the solute. Other, less 
determinable influences are the solvation of the ions and its change with 
‘varying concentration and the effect of the degree of dissociation on the 
dielectric constant and ‘the change of ionic mobilities at high -concentra- 
‘tions: “In the ‘case of a highly ionisable salt, such as KI/in ‘a solvent of 
low Gielectric constant and ‘low ionising power; 
us property shown is an increase of A,. with increasing dilution 

‘up toa value of V = 1 to 2 litres, a decrease from here up toa value of 
.V = 60-75), and then on farther dilution, @ progressive: increase of A, q 
without a limiting value being approached in the’ range of concentrations - 
‘employed. The! lower the ‘dielectric constant’ of the solvent, the higher 
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the dibrtien at whichAgreachés a. minimum and: beginsto rise, Expressing 
the chances of coltisibn onthe concentration, of molecules 
of at where:.a: minimum value of A, is.given, 
the following ‘apptoximdte. relation-i$: found ‘to hold const. 
38, wherere is the:dielecttic constant. It is found) thas. the: minimam 
points of the Vy curves represent the stage when the measured.molecular 
weight lis equat to the-thedretical: for, single »At 
c@ntritions the following factors are at work :—Polymerisationsefselute 
molecules and association of these and of single molecules with the 
miecales of .sblvent form micelles as\is established..by meagure- 
rhents of molecular weight and -certam cases, (by «observation of:colonr 
Changés."' | The dissociation tendency, of these groups’ is generally greater 
than -thoge-of the single molecules, and, in the case of KI, proceeds in eteps 


factors are :—Solvolysis ‘whereby; in!» certain!) cases); as 
hich Secur; for instante, in’ the of! alkyfsub- 
m ‘halidés! “With water thé value of fouhd to 
“ft 48 found that! at. any given dilution the’ following Télation 

Holds with’ all ‘salts’and' solvents cotist! wliere 
tepresetits ‘the’ degree Of polymerisation ‘OF “OF the ‘solute 


71 to. wif bas to bane A eoladciva lo Das 
“Anbdic Behaviowrof Metalain Nett A Sobitiones, Fe, 
Ni,':Go;; Or Ettyl Atcoholic Solutions) of Nitrates. Sbhergi and 
G. Cimento, 23. pp» 303-331, Mer June 1922.)—-When 
employed: as:anode in alcoholic solutions: of calcium or ammonium. nitrate, 
cobalt exhibits complete activity, dissolving as a divalent meta] for current 
densities ranging from 0-03 to 3: amperes per sq. dm. and for temperatures 
between and 60°: exhibits passivity. for all.current densities 
and partial activity for high 60°. 
Ifo iis completely passive for all the temperatures and current densities 
employed. Chromium exhibits passivity phenomena similar to those 
valent; in the alcoholic solutions, however, no chromate ions» but/only 
ehromic tons appear. With alooholic solutions of calcium mitrate, a poorly 
eonducting layer composed, at least partially, of, calcium ethoxide, vis 
formed at the kathode. . In all the cases _of:partial or total passivity.at 
26°, oxygen is evolved at the anode: in amount corresponding with:about 


Of acetic: — lo ‘adi has siniog io 


pp: 299-304,;Now. 1921,)-—-The electrolytic deposition. marks a new 
phase which should not set in at.a;few points only, as,it does in crystallisa- 
tion, because ali the atoms on the surface,of the, kathode.may, be expected 
to be ready to discharge electrons, Whether, electrolytic. deposition is 
‘niform or discontinuous depends upon the state of the kathode surface, 
oxidation, passivity, etc. The auther heats his Al-electrodes .nearly; to 
‘melting-point, ‘polishes, and ‘then etches them (in, KOH ; HCl, with 
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copper nitrate). The grain size) df the increased, atid 
eden that Cu ‘and Ag’ (from nitrate solution) are deposited: on the 
grain bonndaries; rarely on the crystallites, whilét’Criand Ni the 
crystallite faces, int Only few points df those fates. > Higheticutrent 
density (up-to increases amber df points, very slightly 


in the! case of GuaridbAg, very Sttdnghpin tat of Nil) In byanidésblutions 
the deposition df copper is ; when the Abkathode ‘is! 
pressed after etching'so as’ td. prodnce gliding lines; the doppéreottles 
along these! lines; and at higher densities, 0-8 amp.fcm/?, the copper 


when it is accompanied by ‘hydfégen ‘liberation ; but'the copper 

even from eyanide,do not adhére well) That ‘real oxidation of the kathode 
surface is’ not required to prevent deposition is shown by chromium 
kathodes;! which when passive doi thew 


evacuated: bulb. The bulti, into which is sealed a spiral of tungsten: wire 
is' connected with:a Volmer quartz mercury pump and: freed completely 
from gases by heating the wire. It is then almiost entitely immersed in 
fused sodium nitrate at about 450° and pumping continued until evolution 
further: liberation -of gas; evidently owing to electronic! 

the residual film of tmbisture. » 
pumping) results» im asymptotic diminution of the gas-formation, If, 
now, an-e:m4. of 200 ‘volts is established between the sodium nitrate and 


Whole surface of: the bulb. - The quantity of»gas liberated during the re- 
moval of the moisture film in this way amounts to about 0>2—0-1:c.mm. 


alt oF batlage 7 wal rot tacd}. peo 

9386. Chemical and Electrochemical Behaviour of Salts of Lead A 
G. Grube. (Zeits. Elektrochem. 28. pp. 273-289, June 1, 1922.)—-Two 
‘new metiiods for the preparation of alkali salts of plumbic acid are de- 
scribed, and the results are given of he See era 


the oxidation: processes, Ph ‘+20 — > Pb and 


oF 
4 
leposit will appear al magnmcation Of ; silver deposits, 4 
however, do not become uniform. The current densitids stated aremncer S 
tain because the polished surface hardly conducts, so that the actual local ay 
dénsities must bé mutir higher)» The deposition is more uniform geherally 
2355. Electrolytic Migration of Sodium through Giass. (\M.Pirani and 
E. Lax: (Zeits. techn.;Physik; pp: 232-235, 1922.)}++Warburg (Anm 4 
Phys. Chem. 11; 1890p. 1) found | that whiem a discharge tube:containing 
impure nitrogen: is itomersed in’ sodium amalgam: heated to 300° and:a 
p.d. of 1000-1200 volts applied, metallic sodium soon begins to separate , 
inside the tube and, under the influence of the discharge, outtites the 
ne bungs te 1 wire heated to yuu, etic g OW appears TH 
bulb, ~while ‘metallic sdditim mixed with a glistening deposit of: various 7 
colours is observed:on the neck of the bulb standing outside the nitrate. 4 
That the: heated tungsten wire has been in contact with water vapour 3 
per sq. ¢m. of glass surface, but this is only a rough estimate; since >these P 
gases rapidly unite with the sodium passing electrolytically through the . 
walliof the bulb. A-simple sodium-glow tube, based.on these observations, 
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--> PhO,” H,O; and (2) measurements of *the 
potential of lead in solutions. of alkalj plumbite. The results obtained 
give the value — 0:208/ volt for the normal potential of lead against 
alkali plumbate solution, and indicate that PbgO, must be regarded 
acid, ,",,.and ortho-plumbic acid, PbO,’; are both ‘present»in highly 
From the fact that the whole of the water 
is expelled, from: sodium, plumbate, Na,PbO;, 3H,O; without decom: 
papition cf te. — t is concluded that the three molecules of water 
consist of ot and that sodium plombate sat of 
meta-plumbie ack ton Rave: 
of Satta: ‘Ki Arndt and E. 
Hant¢ge. (Zeits..Elektrochem. 28. pp. 263-273,' June 1, 1922.)—Sodium 
perborate ‘may be prepared electrolytically. from an aqueous: bath of 
sodium. carbonate and borax. Reduction at the kathode may be reduced 
to a. minimum by addition of a little chromate trace of turkey-red 
ol. A smooth platinum anode is necessary in order to obtain the high 
anodic potential requisite, and the best current density is 10-20 amps. 
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dioxide lost: daring the electrolysis must be replaced, since otherwise 
the increased concentration of hydroxy] ions results in’ diminution of the 
current yield. The yield decreases with growth of: the content of the 
per-salt in the solution, mainly on account of diminution of the anodic 
oxidation. The. latter is decreased and the kathodic reduction increased 
by. the presence of traces of platinum or iron in the liquid, the yield of 
| the per-salt.. being consequently reduced; the injurious: effect of iron Vv 
4 is partially annulled by addition of cyanide. It is probable that a higher 1S 
oxide of platinum, possibly PtO,, acts as an intermediate product in the 
formation of sodium perborate. T. A. P. 
2358. Electrical Precipitation of Colloids. C.H. Hall. (Am. Chem. 
g the precipita- 
itation in the 
| case OL a pas. he medium used Was @ high-grace transiormer oil and 
: a suspension either of metal prepared by forming an arc “between Al 
¥ electrodes or else a precipitate of arsenic sulphide by dissolving arsenic 
: iolide and passing in H,S. The suspension was placed in) a vertical 
¥, tube of Pyrex glass cm. in diam. and 35 cm. Jong; fitted with a» Pt 
; disc electrode at one end and an adjustable point electrode of Pt wire 
at the other end.. A voltage of 2 x 105 was applied by an X-ray coil. 
“ For direct-currents three electrolytic interrupters and a condenser were 
. employed in the primary circuit. In no case, either with direct or 
alternating cufrent, was any sign of precipitation observed, nor was the 
| subsequent rate of settling after treatment affected. It is calculated 
‘s from Stokes’ equation that the rate of precipitation of a sol would be 
a 1/20000 of that for smoke for the same energy applied to the particles. 
TN. 
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